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flDemoranbum of Esdodation 



OF 



THE SANITARY INSTITUTE. 



1. The name of the Association is " Thb Saititabt Institutb.** 

2. The Begistered Office of the Association will be situate in 
England. 

3. The objects for which the Association hereinafter referred to as 
the " Institute *' is established are : — 

(a) To take to and over the whole of the assets and liabilities of 
the Association which rec^nved the support of Her Most 
Gracious Majesty the Queen, was presided over by His 
late Boyal Highness the Duke of Albany, and on the 28th 
day of June, 1882, was incorporated under the name of 
"The Parkes Museum," pursuant to license from the Board 
of Trade, granted under the provisions of the Act 30 
& 31 Vict. c. 131, and also to take to and over the whole 
of the assets and liabilities of the Unincorporated Society 
or Association established in the month of July, 1876, 
under the style or title of " The Sanitary Institute of 
Great Britain" and to enter into such Agreements, and to 
make, do and execute all such acts, deeds, matters and 
things, as may be necessary for the purpose of taking 
to and over such assets and liabilities or any part thereof. 
(6) To assist or concur, if and so far as the Institute may be 
advised that its assistance or concurrence is required, in 
the winding up and ultimate dissolution of the said 
Parkes Museum and Sanitary Institute of Great Britain 
respectively, 
(c) To promote the advancement of Sanitary Science in all or 
any of its branches, and the diffusion of knowledge 
relating thereto, either in all or any of the ways herein- 
after specified or in any other way. 
(i) The holding of Examinations and granting of Certifi- 
cates of competency in Sanitary knowledge to any 
persons wishing to obtain such Certificates, and the 
prescribing of the mode and time of holding such 
Examinations. Provided that no Certificate or Dip- 
loma shall be granted by the Institute as a qualifica- 
tion to discbarge the duties of a Medical Officer of 
Health or other Medical Office, and that every 
Certificate granted shall bear on the face of it a 
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statement that such Certificate is not a quaUfioation 
registrable under the medical Act, 1886. 

(ii) The constitution of two classes of Members, namely. 
Ordinary Members and Fellows ; and (in addition 
to the persons who on the incorporation of the 
Institute are then or will be entitled to become 
Fellows, and to any persons including Trustees and 
legal personal representatives who shall be elected 
or become Fellows according to the Begulations of 
the Institute for the time being, in respect of any 
donation or bequest for general or special purposes, 
or upon any trust) the election from time to time 
from among the Ordinary Members to the degree or 
status and title of Fellows, of such of them as shall, 
in the opinion of the Council of the Institute, be 
eligible thereto upon one or other of the following 
grounds, viz.: (I) That he is an eminent man of 
science ; (2) That he is a person of distinction as a 
legislator or an administrator ; (3) That he is a per- 
son who has done noteworthy sanitary work : also 
the election, if and when thought proper, of Foreigners 
distinguished in connection with Sanitary Science as 
Honorary Fellows: also the constitution, if and 
when thought proper, of a class of persons as Asso- 
ciates of this Institute : and the aetermination of 
the regulations, liabilities, and conditions which are 
to affect Fellows, Ordinary Members, Honorary Fel- 
lows, and Associates respectively. Provided that no 
Honorary Fellow and no Associate shall as such be 
a Member of the Institute, or have any share in the 
Government thereof, or have any other rights or 
privileges except such as may from time to time be 
conferred by the Institute or its Begulations. 

(iii) The maintenance in London, or elsewhere in the 
United Kingdom, of a Museum of Hygiene, to be 
called ** The rarkes Museum,'^ to aid in the scientific 
investigation and practical study of all matters 
relating to health and the laws thereof, and, subject 
to subsection (e), as a permanent Memoriid of the 
late Edmund Alexander Parkes, M.D., F.E.C.P., 
F.E.S. 

(iv) The establishment, if necessary, and the mainten- 
ance in London or elsewhere in the United Kingdom, 
of Libraries, Laboratories, and Lecture Booms : the 
institution of courses of lectures and demonstrations : 
the holding of meetings for the hearing of communi- 
cations on sanitary subjects, and discussions thereon: 
the holding of Congresses for the consideration and 
discussion of subjects relating to Hygiene : the hold- 
ing of Exhibitions of sanitary objects, apparatus, and 
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appliances : the work of practioally testmg any such 
sanitary objects, apparatus, or appliances as at any 
such exhibition or otherwise may be brought before 
the notice of the Institute: the awarding of medals 
or certificates of merit for any such objects, apparatus, 
or appliances in cases which tiie Institute deem worthy 
of such recognition: and the issuing, editing, and 
publication of books, pamphlets, or other literary 
matter relating to or connected with Sanitary Science. 

(t) The acceptance of any gift, endowment, or bequest 
made to the Institute generally, or for the purpose 
of any specific object connected with Sanitary 
Science; and the carrying out of any trusts attached 
to any such gift, endowment, or bequest. Provided 
that if any gift, endowment, or bequest made not 
for the general purposes of the Institute, but for a 
specific object, shall be in the nature of a charitable 
endowment so as to be subject to the jurisdiction of 
the Charity Commissioners, the Institute shall ob- 
serve all rules and directions of the Charity Com- 
missioners with respect thereto, and if so required 
vest the same in special Trustees thereof. 

(vi) The amalgamation with the Institute under its 
present name, or under any other name duly assumed 
according to law, and the prosecution of the objects 
of any association or institution having objects simi- 
lar to those, or any of those of the Institute, and 
registered with the licence of the Board of Trade 
under Section 23 of the Companies' Act, 1867, 
including the promotion of good cookery, the abate- 
ment of smoke, and other things of hygienic import- 
ance, though not pursued with exclusive reference to 
health. 

(d) Subject to the provisions of Section 21 of the Act 25 and 

26 Vict. c. 89, to purchase, rent, or otherwise acquire and 
hold, for the purposes of the Listitute, land, houses, or 
buildings, and to erect, alter, or adapt houses or buildings 
accordingly. 

(e) To sell, dispose of, exchange, or part with any of the 

property of the Institute as may from time to time be 

considered expedient or desirable in the interests of the 

Institute. 
(/) If and when considered advisable to obtain a Boyal 

Charter or Act of Parliament for the purposes of the 

Institute, and continuing the work thereof. 
(g) Upon any such Charter or Act of Parliament being 

obtained^ or otherwise if considered desirable, to wind up 

and dissolve the Institute. 
(h) To do all such other lawful things as may from time to 

time be incidental to or conducive to the attainment of 
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tho abov^ objeotA, w any of them, including the promotion 
uA' ^oi>d ciKULt^rY, tb€» abatement of smoke, and other 
thiu^H v»l' bv^iduio importance, and supporting institu- 
tioiiai iht ^kUuUiug any of such things, whether or not 
pui^ued with «>xclu8ive reference to health. 
4. 'l*ho inciuuo ami pn>perty of the Institute, whencesoever derived, 
ithall bit appliitii n^%>\y ti>wards the promotion of the objects of the 
InatituU^ aM Hot k^i\x in this Memorandum of Association, and no por- 
tion tlu^rt^of Ahail U^ |>aid or transferred, directly or indirectly, by way 
of iU\idoiul, biUuiM, or othorwise howsoever by way of profit to the 
MouibiU'H of tho liuititute. Provided always that nothing herein shall 
provout tho ivaj^mout, in good faith, of remuneration to any Officer or 
iHiu'vaiit iii tho luMtituto, or to any member thereof, or to any other 
pi^riiiui in r\^turu fi>r services actually rendered, or to be rendered to 
tbu luHtituto. 

Ti. Tho 4th (lara^raph of this Memorandum is a Condition on which 
a LiiHUuo in ^rauttHi by the Board of Trade to the Institute in pur- 
Miiaiuv i»f S^H^titui L*:i of the Act 30 and 31 Vict. c. 131. 

0. If any MomUT of the Institute shall pay or receive any dividend, 
ku»uuM, or othtir profit in contravention of the 4th paragraph of this 
Mouu»raiuluin, hii« liability shall be unlimited. 

7. Kvorv MtMiilM^r of the Institute, undertakes to contribute to the 
aMMotii thortMtfiu the event of the same being wound up during the 
tiiuo ho \n a MtMulM^r, or within one year afterwards, for payment of 
tho (h^btN and liabilities of the Institute contracted before the time at 
whioh ho (HMiw^M to be a member, and for the costs, charges, and 
o\|ionNt«it of winding up the same, and of the adjustment of the rights 
of tho oontributorios among themselves such amount as may be 
n«M|uinMl not oxctwding XI, or in case of his liability becoming un- 
ItiiiitiMl Nuoh otlior amount as may be required in pursuance of the 
Umi pr<HM»ding |>aragraph of this Memorandum. 

H, If upon the winding-up or dissolution of the Institute there 
roiimini aHor the satisfaction of all it« debts and liabilities, any 
pro|x^rty whatsoever, the same shall not be paid to, or distributed 
ainouff, the Members of the Institute, but shall be given or trans- 
torhnl to some other Institution or Institutions having objects 
ftimilar to t^ho objects of the Institute, to be determined by the 
Members of tlie Institute, at or before the time of its dissolution, or 
in dofault thereof, by such Judge of the High Court of Justice as 
may have, or acquire jurisdiction in the matter. 

U. True accounts shall be kept of the sums of money received and 
expended by the Institute and the matter in respect of which such 
receipt and expenditure takes place, and of the property, credits, and 
liabilities of the Institute ; and subject to any reasonable restrictions 
as to the time and manner of inspecting the same that may be 
imposed in accordance with the Begulations or By Laws of the 
Institute for the time being shall be open to the inspection of the 
Members. Once at least in every year the accounts of the Institute 
shall be examined and the correctness of the balance-sheet ascer- 
tained by one or more properly qualified auditor or auditors. 
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Ws, the several persons whose names and addresses are subscribed, 
are desirous of being formed into a Company, in pursuance of 
this Memorandum of Association. 



NameSj Addresses^ and Description of Subscribers. 

NoBTHUMBEBLAjQ). 2, Grosvonor Place ; Peer of the Bealm. 

Westhinsteb. Grosvenor House ; Peer of the Eealm. 

DouoLAS Galton, K.C.B., late Royal Engineers. 12, Chester Street, 
Grosvenor Place, S.W. 

Geobgb James Stmons, F.B.S., Meteorologist. 62, Camden Square, 
N.W. 

Thomas Hayteb Lewis, F.S.A. 12, Kensington Ghirdens Square. 

Mabk Hatleb JiTDGE, A.B.I.B.A. 8, Park Place Villas, W. 

"William Henbt Cobfield, M.A., M.D. (Oxon.) 19, Savile Eow, W. 

Thomas Twining, Gentleman. Perryn House, Twickenham. 

Edwin Chadwick, C.B. East Sheen, Mortlake, Surrey. 

BoGEBS Field, B.A., M.Inst.C.E. 4, Westminster Chambers, S.W. 

T. Obme Ditdpibld. 14, Ashbum Place, S.W. (Doctor in Medicine). 

Chables H. Pabkes, Gentleman. Netherfield, Weybridge. 

Chables B. Cassal, F.I.C., F,C.S., Public Analyst. Town Hall, 
Kensington. 

G. V. PooBB, M.D., F.B.C.P., Physician. 30, Wimpole Street, W. 



Dated the 16th day of August, 1888. 

Witness to the aboye Signatures, 

E. White Wallis, 

Secretary of the Sanitary Institute of Great Britain, and of the 
Parkes Museum, 74a, Margaret Street, W. 
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Hrtidce of Beeodation 



OF 



THE SANITARY INSTITUTE. 



I. — Pbeuminart. 



\, In the construction of these Articles, unless repugnant to the 
tMibJHcl-niftiter or the context, the singular shall includb the plnnl, 
aiKl thi; ifiaHculine the feminine, and vice versA, the word person shall 
iftf:ludf; a Cori><)ration, and the following words and expresaions shall 
havi; ih«; meanings hereinafter assigned to them : — 



WOaiiM INTKIil'BRTKD. 

T\m " Institute." 



it 



Member." 



•• Fellow.'* 



»i 



^>rdinary Member.' 



•* Associate.' 



The ** Beguktions.' 



MEANINGS ATTREBUTKD THKRKTO. 

The Association incorporated as 
a Company, limited by guarantee, 
and with tbe title of '* The Sanitarr 
Institute," under the Memorandum 
of Association which is accompanied 
by these Articles. 

A person who has become and is 
a Member of the Institute according 
to the Regulations. Members in- 
clude both Fellows and Ordinaiy 
Members. 

A person who being, or on his 
becoming, a Member, shall accord- 
ing to the liegulations be or become 
a Fellow of the Institute, so long 
as he shall continue a Fellow ac- 
cording to the Eegulations. 

A |)erson who shall become an 
Ordinary Member of the Institute, 
and so long as he shall continue an 
( )rdinary Member according to the 
Ii4(gulations. 

A |)erson not a Member of the 
Institute who shall become an Asso- 
ciate! thereof under the Regulations, 
and HO long as he shall continue to 
be an Associate. 

The Memorandum of Association 
an<l these Articles of Association. 
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W0BD8 INTEBPBETED. 



it 



Special Eesolution." 



" Extraordinary Besolution." 



*' Council." 



" Member of Council. 



99 



^^ 



i( 



Secretary." 
Q-eneral Meetiogs." 



" Seal." 
*' Month." 



HBANING8 ATTBIBFTBD THERETO. 

and other the Articles of Associa- 
tion of the Institute from time to 
time in force. 

A special Besolution of the Insti- 
tute passed in accordance with Sec- 
tion 61 of the Act 25 and 26 Vict, 
c. 89. 

A Besolution of the Institute 
passed in such manner as would, if 
confirmed by a subsequent Meeting, 
have constituted a special Besolu- 
tion. 

Members acting as the Directors 
or Managers of the Institute under 
the Begulations, or, as the case may 
be, the Members of the Council 
assembled at a Council Meeting. 

A Member of the Institute who 
is one of the Council of the Insti- 
tute under the Begulations. 

The Secretary of the Institute. 

Q-eneral Meetings (whether Ordi- 
nary or Extraordinary) of the Mem- 
bers duly called and constituted, 
and any adjourned holding thereof. 

The Common Seal from time to 
time of the Institute. 

A Calendar Month. 



II.— Oedikabt Membess Aim Fellows. 

2. For the purposes of registration the number of Members of the 
Institute is declared to be One Thousand. 

3. The Signataries to these Articles of Association shall, on the 
registration of these Begulations with the Memorandum of Associa- 
tion, become and be Feflows of the Institute. 

4. Each and every of the following persons, namely, (a) the 
original Trustees of the Farkes Memorial Fund, appointed at a 
Meeting of the Subscribers thereto, held at University College, 
London, on or about the 28th day of May, 1878, (6) the Signataries 
of the Articles of Association of the Parkes Museum aforesaid, (c) 
the persons who shall, on the incorporation of the Institute, be 
either President, Vice-Presidents, or Honorary Officers or Members 
of the Council, or Honorary Members of the rarkes Museum afore- 
said, (d) or the persons who shall, on the incorporation of the 
Institute, be either President or Vice-Presidents, or Honorary 
Officers or Members of the Council or Fellows of the Sanitary Insti- 
tute of G-reat Britain aforesaid, shall respectively, on signing before 
the 3l8t December, 1888 (unless in particular cases a longer time for 

B 
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0ueh BigDAtare be aUowed by the Council), an application in the 
prescribed form to become a Member of the Institute, immediately on 
his being registered as a Member, become and be entitled to bear the 
title of Fellow of the Institute. Every person not within the 
category aforesaid who, on the registration of the Institute, shall be 
(e) an Ordinary Life Member of the Parkes Museum, or (/) a Life 
Member of the Sanitary Institute of G-reat Britain, or who, at any 
time during the twelve months preceding such registration, shall be 
or have been (g) an Ordinary Annual Member of the Parkes Museum, 
or (A) an Annual Member of the Sanitary Institute of Great Britain, 
shall be entitled, upon signing before the 3 1st December, 1888 (unless 
in particular cases a longer time for such signature be allowed by the 
Council), an application or request in the prescribed form, to be 
forthwith registered as an Ordinary Member, and shall thereupon 
become an Ordinary Member of the Institute. 

6. Every person becoming a Member of the Institute, under 
Clause 3 or Clause 4, who shall have been an Ordinary Life Member 
or Honorary Member of the Parkes Museum, or a Fellow or Life 
Member of the Sanitary Institute of G-reat Britain, shall be exempt 
from any liability or obligation to pay any entrance fee or annual 
subscription to the Institute. 

6. Any Donor to the Institute of not less than X1,000 at one 
time, or of several sums at different times, none of which shall be 
less than £250, and which shall in the aggregate amount to £1,000 
at the least, whether the money shall be his own money, or shall be 
given or paid in pursuance of any discretionary or imperative trust, 
or any one or more of any body of trustees, or legal personal repre- 
sentatives being such donors, or any one or more of the legal personal 
representatives for the time being of any testator bequeathing, or 
having bequeathed, not less than XI 000 to the Institute, shall be 
eligible as a Fellow of the Institute : if elected shall be exempt from 
any liability or obligation to pay any entrance fee or annual subscrip- 
tion to the Institute. Provided that donations or bequests of stocks, 
funds, securities or other property to the Institute shall confer the 
same privileges under this Article as donations, or bequests of the 
value thereof in money. Provided also that a donation or bequest 
to the Institute within the meaning of this Article, may be a dona- 
tion or bequest for the general purposes of the Institute, or in 
furtherance of any particudar object or objects of the Institute, or, 
provided the donation or bequest be legally valid, upon any trust 
which the Institute shall accept, and may be subject to any trust, or 
direction for the preservation thereof in perpetuity, and the applica- 
tion of the income thereof only to the general, or any particular 
objects or object of the Institute, or upon any such trust as afore- 
said. 

7. Any person not entitled to become a Member under Clause 4 
who shall hereafter be desirous of becoming an Ordinary Member, 
shall sign a Letter of Application in the prescribed form, which must 
be also signed in the prescribed form by not less than three Members, 
and transmit or deliver such Letter of Application so signed as albre- 
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said to the Secretary, and thereupon such person shall be deemed to 
have agreed to become, and, upon his being elected as an Ordinary 
Member by ihe Council, shall thereupon become a Member of the 
Institute. 

8. Any Ordinary Member not entitled to become a Fellow under 
Clause 4 shall, at the expiration of one year from the commencement 
of his Membership, but not before, be, if otherwise eligible according 
to the Begulations, eligible as a Fellow of the Institute: and if 
elected by the Council as a Fellow, such Member shall thereupon 
become a Fellow of the Institute. 

9. The Election of Fellows shall rest with the Council. 

in. — Fees, SirBSOBiPTioNs oe Conteibutions oe Obdikaet 

Membees AifD Fellows. 

10. The first Members of the Institute whose names are contained 
in the Schedule hereto, and any person who shall become a Member 
under Clause 4, shall not be liable to the payment of any entrance 
fee. And every such Scheduled or other Member (not being ex- 
empted from all payments by Clause 5) who shall have been an 
annual subscriber to the said Parkes Museum, or to the said Sanitary 
Institute of Q-reat Britain, shall be liable to pay as an annual sub- 
scription or contribution to the funds of the Institute only such sum 
as shall have been the annual amount of his subscription to the said 
Parkes Museum or to the said Sanitary Institute of Great Britain as 
the case may be, and in case of subscribers to both the annual amount 
of his subscription to such one of them as he shall choose : Provided 
always that every person (not exempted as aforesaid) being a Sche- 
duled Member under Clause 3, or who shall become a Member under 
Clause 4), shall be entitled at any time within twelve months from 
the registration of the Incorporation of the Institute, or (as the case 
may be) at any time within twelve months after he shall so become a 
Member, to compound for all annual subscriptions to the funds of 
the Institute then or at any time thereafter payable by a payment to 
the Institute in one sum within the said period of twelve months of 
thesumof XIO 10s. 

11. Subject as aforesaid, and until otherwise determined by the 
Council, the fees and annual subscriptions or contributions payable 
by the Members to the Institute and the terms of compounding for 
the same shall be as follows : — 

(a) Any person who on his being elected as an Ordinary Member 
unoier Clause 7, or on his becomiug a Fellow or Ordinary 
Member under Clause 3 or Clause 4 (not being a person 
within the exemption of Clauses 5 and 6), shall either be 
a Medical Officer of Health or have from some Examining 
Body a Sanitary Science Certificate (the sufficiency of 
which Certificate shall be recognized by the Council), or 
be both a Surveyor having his appointment from some 
Parliamentary Sanitary Authority and a Member or 
Associate Member of the Institution of Civil Engineers, 



or hold the Certificate o£ the Sanitary Institute of Great 
Britain or of the Institute, of competency for the ap- 
pointment of a Local Surveyor, shall, on hia election as, 
or on his hecoming a Member as aforesaid, forthwith 
become liahle to and pay by way of subscription or 
contribution to the funiL< of the Institute for the year 
in which he is so elected or becomes a Member the sum 
of ^1 Is., and for each sucoefding year during his 
Membership shall pay on the 1st of January of such 
succeeding year by way of annual subscription or Con- 
tribution as aforesaid the lilce sum of £\ le., and sbaU 
be eiempt from the payment of any entrance fee. 

(b) Erery other person whose case is not hereinbefore other- 
wise provided for shall, on his being elected as, or be- 
coming a Member, furthwith become liable to, and pay 
as an entrance fee, payable by hini to the funds of the 
Institute, the sum of £S Ss., and shall, in addition 
thereto, pay by way of subscription or contribution to 
the funds of the Institute for the year in which he shall 
become a Member the sum of £2 2h., and for each suc- 
ceeding year of hia Membership shall pay on the 1st of 
January of such year, by way of annual subscription or 
contribution to the funds of the Institute the sum of 
£2 2s. 

(e) Provided always that the first annua) subscription paid 
by any persons elected as Ordinary Members between 
the 25th September in any year and the 1st January in 
the following year shall cover the year commencing on 
the said Ist January following, 

(d) Every Ordinary Member not being entitled to exemption 

under Clause 6 who shall hereafter be elected a I'ellow 
of the Institute, shall, on his election, forthwith become 
liable to and pay to the funds of the Institute, as a 
Fellow's election fee, the sum of X5 5b., but he ehall 
continue to pay the same annual subscription as thereto- 
fore. 

(e) Subject to the special prorisJons hereinbefore contained, 

every Member shall be entitled at any time during hia 
Membership to compound for annual subscriptions then 
or thereafter at any time paj-able by bim (including the 
subscription payable for the year in which he so com- 
pounds), by a payment to the funds of the Institute in 
one sum of i:21, and on such pojment all further liabi- 
lity for contribution to the funds of the Institute, except 
for entrance fee, or Fellow's election fee, shall cease. 
12. Provided always that any increase of fees, subscriptions, or 
composition-money made by the Council over and above what shall 
have been payable at the time of becoming a Slember shall not affect 
any person who has become a Member previous to the making of 
such increase. 
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IV. — ^DiSTnfGuisHiNQ Titles of Obdinabt Membess aitd rBLiows. 

13. Any Member desiring to designate himself as belonging to 
the Institute as a Member thereof shall, as to Fellows, be entitled to 
so designate himselE by the description, Fellow San. Inst.; and in the 
case of an Ordinary Member be entitled to so designate himself by 
the description, Mem. San. Inst. 

V. — HoNOBUiY Fellows. 

14. The Council shall have power to elect from time to time, and 
for such period riot exceeding three years, as they shall think fit, as 
Honorary Fellows of the Institute, such foreigners whose names have 
been distinguished in connection with Sanitary Science, as the Council 
shall approve, provided that no person shall by election to the dis- 
tinction of Honorary Fellow become a Member of the Institute. 

VI. — ASSOCLITBS. 

15. There may be Associates of the Institute and the persons 
coming within, or complying with the following regulations relating 
to Associates, may become such; provided that no person shall by 
becoming an Associate become a Member of the Institute. 

16. Any person who on the registration of the Institute shall be 
a Life Associate of, or a Life Subscriber to the said Sanitary Institute 
of Great Britain, or who at any time during the twelve months pre- 
ceding such registration, shall be, or shall have been an Associate 
(other than a Life Associate) thereof, or an annual subscriber thereto, 
shall be entitled upon signing before the 31 st December, 1888 (unless 
in particular cases a longer time for such signature shall be allowed 
by the Council), an application or request in the prescribtd form to 
become an Associate of the Institute, and every person becoming an 
Associate under the provisions of this Clause 16, who shall have 
been a Life Associate of, or Life Subscriber to, the said Sanitary In- 
stitute of G^reat Britain, shall be exempt from any liability to make 
any payment whatever to the Institute by reason of his Associateship. 

17. The Council shall have power to elect from time to time as an 
Associate any person not entitled to become an Associate under the 
provisions of Clause 16, who shall have applied in the prescribed 
form to be elected an Associate. 

18. Sulnect to the exemption in Clause 16, and until otherwise 
determined by the Council, the fees and annual subscriptions and 
contributions payable by the Associates to the Institute, and the 
terms of compounding for the same shall be as follows : — 

(a) Every person who shall become an Associate under Clause 
16, and who shall not be among those exempted by such 
Clause, from any liability to make any payment to the 
Institute, and every person who shall be elected an 
Associate, and who shall also at the time of his election 
either have received the Certificate of the Sanitary 
Institute of (3-reat Britain or of the Institute, of com- 
petency for the appointment of Inspector of Nuisances, 
or have held the appointment of Inspector of Nuisances 
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in any district at the date o| the incorporation of the 
Institute shall be entitled to become or be elected 
Associate without entrance fee, but shall on his becoming 
or being elected Associate pay by way of subscription for 
the year of his election the sum of 10s. 6d., and thenceforth 
on the Ist day of January of every year succeeding his 
election, by way of annual subscription for such year the 
like sum of 10s. 6d., and shall be exempt from the pay- 
ment of any entrance fee. 

(h) Every othei person elected an Associate shall, upon his 
election, pay, by way of entrance fee, the sum of 
£2 2s. Od., and by way of subscription for the year of 
his election, the sum of £1 Is. Od., and thenceforth on 
the 1st day of January of every year succeeding his 
election, by way of annual subscription for such year, 
the sum of XI Is. Od., provided always that the first 
annual subscription paid by any persons elected as 
Associates between the 25th September in any year, and 
the 1st January in the following year, shall cover the 
year commencing on the said 1st January following. 

(c) Subject to the special provisions, hereinbefore contained, 
every Associate shall be entitled, at any time during his 
Associateship, to compound for annual subscriptions 
then, or thereafter, at any time payable by him (including 
the subscription payable for the year in which he so 
compounds) by a payment to the funds of the Institute 
in one sum of XIO 10s. Od., and on such payment all 
further liability for contribution to the funds of the 
Institute except for entrance fee (if any) shall cease. 

19. Provided always that any increase of fees, subscriptions, or com- 
position money made by the Council, over and above what shall have 
been payable at the time of becoming an Associate, shall not affect 
any person who has become an Associate previous to such increase. 

20. The failure of any Associate to pay his entrance fee, if one 
be payable, and if he shall not have compounded as aforesaid, or be 
exempt as aforesaid, the sum payable by way of subscription for the 
year of election within one month afler his election, or if he shall not 
have compounded, or be exempt as aforesaid, his annual subscription 
as aforesaid within one month after the same shall have become 
payable as hereinbefore provided, shall render such Associate liable 
to have his name struck off the List of such Associates, and the 
Council shall be empowered to erase the name of any such Associate 
from the List of Associates, subject to the right of the Council to 
reinstate the name of any Associate whose name the Council shall 
have erased in any case in which the Council shall think fit so to do. 

VII. — Designation of Associateship. 

21. Any Associate desiring to designate himself as connected with 
the Institute as such shall be entitled so to designate himself by the 
description ^' Assoc. San. Inst." 
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Vin. — Bbsionatioit ajstd Expflsiok op Membebs akd Liabilitt 

TO CONTBIBUTIONS. 

22. Any Member who may desire at any time to resign his mem- 
bership, and who is not in arrear in the payment of the subscriptions 
payable by him to the Institute, according to the Bules for the time 
being, regulating the payment of subscriptions, may do so by letter, 
in writing, addi^sed to the Secretary, at the Office of the Institute, 
and thereupon as from the date at which such letter of resignation 
shall be received as aforesaid, the Member so desiring to resign shall 
cease to be a Member, and his name shall be erased from the List of 
Members. 

23. Any Member whose subscription to the funds of the Institute 
for the year previous to any then current year, and for such current 
year, shall not have been paid on or before the 1st of March in such 
current year, shall be liable to have his name erased from the Begister 
of Members, on the ground of non-payment of subscriptions ; and if 
upon notice on behalf of the Institute given to such Member, 
requiring him to pay his subscriptions in arrear as aforesaid, he shall 
&il to pay the same according to the exigency of such notice, his 
name may, by resolution of the Council, be erased from the Begister 
of Members, and if his name be so erased, such Member shall there- 
upon cease to be a Member. Provided always that a Member, who 
shall so cease to be a Member, shall nevertheless remain liable to pay 
the contributions, for the non-payment whereof his name shall have 
been erased from the list of Members as aforesaid. And provided 
further that, notwithstanding that the Membership of any Member 
may have become determined as aforesaid, the Council shall in any 
case in which they may think fit in their discretion so to do, have 

Sower in the current year in which the right of a Member to continue 
[embership shall have determined for non-payment of subscriptions 
as aforesaid, but not afterwards, by resolution to reinstate any such 
Member in his Membership upon his payment of all arrears of 
subscription, and he shall in such case and upon payment of arrears 
be reinstated as a Member accordingly. 

24. Should any requisition signed by not less than twenty Members 
be transmitted to the Council requiring that any Member be expelled 
from the Institute, and stating the reasons or grounds on which such 
requisition is made, the Council shall, in case the reasons or grounds 
stated by the Bequisitionists shall appear to the Council to afford a 
good and sufficient prima facie cause for the expulsion of such Mem- 
ber, cause to be forwarded a letter signed by the Secretary and 
addressed to the Member whose expulsion is required, and take all 
such other steps as they shall deem requisite for giving him a fair 
opportunity oi denial, defence, or explanation ; and in case the 
member in question shall decline or neglect to avail himself of such 
opportunity, or shall fail to satisfy the Council by his denial, defence, 
or explanation, the Council shall have power at a meeting of the 
Council called for the purpose of considering such expulsion, and 
consisting of not less than ten Members of Council (one of whom 
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shall be the President, or one of the Tice-Presidents, or the Chair- 
man of the Council), to remove the name of such Member from the 
Begister, and thereupon he shall cease to be a Member of the Institute. 

25. All entrance fees and subscriptions to the funds of the Insti- 
tute payable by any Member shall be a debt due from him, and until 
he pay the same he shall remain liable for the payment of the con- 
tributions payable by him to the Institute under the Begulations or 
Bules of the Institute for the time being with reference to the 
payment thereof. 

26. In any proceeding by the Institute against any Member for 
the recovery of any contribution payable by him to the funds of the 
Institute, it shall be sufficient for the Institute to prove that the 
name of the person proceeded against is on the Register of Members 
and that such contribution remains unpaid, and proof of the matters 
aforesaid shall be conclusive evidence of the debt. 

27. The Council shall at all times have power, in reference to the 
case of any Member who in the opinion of the Council has distin- 
guished himself in the cause of Sanitary Science, but who from 
ill-health, advanced age, or other sufficient cause, in the opinion of 
the Council, is unable to pay his contributions to the funds of the 
Institute, to remit altogether the payment of the contributions and 
all arrears (if any) thereof, or to accept Books, or Drawings, or 
Models, or such other contributions, not being a money contribution, 
as in their opinion in the circumstances of the case may seem appro- 
priate to accept in lieu of the contributions payable by such Member. 

IX.— FoBMS or Afplioation fob Membebship ob Associateship. 

28. The Council shall have power from time to time to determine 
and prescribe the forms of application for Membership and Associate- 
ship respectively, and also in any particular case to regard and treat 
as made or given, in the prescribed form, any application for Mem- 
bership or Associateship which they may think fit to allow. 

X. — Genebal Meetings aitd Pbooeedinos Thebeat. 

29. The first Ordinary General Meeting of the Institute shall be 
hold at such time, not being more than four months after the Incor- 
poration of the Institute, and at such places as the Council shall 
determine, and subsequent Ordinary General Meetings shall be held 
at such times and places as shall be from time to time, or by vr^y of 
By-law, prescribed by the Council ; and if no other time or place be 
prescribed for it, an Ordinary General Meeting shall take place at 
lour o*clock on the last Tuesday in the month of January in each 
year at such place as may be determined on by the Council. 

30. All other Meetings shall be called Extraordinary. 

31. The Council may, whenever they think fit, and they shall upon 
a Bequisition made in writing and signed by not less than fifteen 
Members, convene an Extraordinary General Meeting. 

32. Any Bequisition made by the Members shall express the object 
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of the Meeting proposed to be called, and shall be left at the Eegis- 
tered Office of the Institute. 

33. Upon the receipt of such a Bequisition the Council shall 
forthwith proceed to convene a General Meeting ; and if they do not 
convene the same within twenty-eight days from the date of the 
receipt of the Bequisition, the Eequisitionists may themselves con- 
vene a Meeting. 

34. Not less than seven days' notice of every General Meeting, 
specifying the place, the day, and the hour of the Meeting, and in 
case of Special Business, the general nature of the business to be 
transacted thereat, shall be given to each of the Members residing in 
the United Kingdom, in such form and manner as the Council may 
from time to time prescribe ; but the accidental omission to give such 
notice to, or the non-receipt of such notice by, any Member shall not 
invalidate the proceedings of any General Meeting. 

35. Every Ordinary General Meeting may, as ordinary business 
(when such election shall, under the Eegulations, be part of the busi- 
ness of such Meeting), proceed to the election of the President, Vice- 
Presidents and Treasurer, for the ensuing year, the election of Mem- 
bers of Council in place of those retiring under the Begulations, and 
of Auditors, and may receive and adopt and confirm, either wholly or 
in part, any Beport or Statement made to the Meeting by the Council, 
and the Accounts and Balance Sheets (if any) presented to the 
Meeting, and may decide on any recommmidation made in any 
Statement or Beport of the CouncU or any question arising out of 
the matters aforesaid. All other business, whether transacted at an 
Ordinary or Extraordinary Meeting, shall be deemed special, and 
cannot be entered upon unless specified in the notice convening the 
Meeting ; and any Member desiring to bring forward any business 
at an Ordinary Meeting must give not less than six weeks' notice 
thereof to the Council, who may, if they think fit, specify the same 
in the notices convening the Meeting. 

36. An Honorary Fellow may attend and speak in any General 
Meeting, but shall have no vote. 

37. No business shall be transacted at any General Meeting except 
the election (when necessary) of a Chairman, unless a Quorum of 
Members be present at the time when the Meeting is prepared to 
proceed to business. 

38. In order to constitute a Quorum at a General Meeting there 
shall be present at least six Ordinary Members. 

39. If within half an hour from the time appointed for the 
Meeting a Quorum of Members be not present, the Meeting shall, if 
convened upon the requisition of Members, be dissolved, and in any 
other case shall adjourn to some time (not later than the twentieth 
subsequent day) and place to be fixed by the Members present, of 
which three days' notice at the least shall be given ; and if at such 
adjourned Meeting a Quorum be not present, the Member or Members 
present may proceed to the transaction of the business. 

40. At every General Meeting all matters which come under the 
consideration of such Meeting shall, unless it shall be in any case 
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otherwise provided, or unless where otherwise by law required, be 
decided when the vote is not unanimous hj a simple majority of the 
votes of the Members personally present. The Vote to be taken by 
a show of hands or by dividing the Meeting as the Chairman shaU 
decide, unless a division be demanded by at least six Members. 

41. The President or in his absence the Senior Vice-President, 
or in case two or more Vice-Presidents of equal standing shall be 
present, such one of them as shall be chosen by the Members present, 
or in the absence or unwillingness to act of the President and all the 
Vice-Presidents, the Chainnan of Council, or in his absence or un- 
willingness any Member chosen by the Members present, shall preside 
as Chairman at any General Meeting. 

42. The Chairman may, with the consent of the Meeting, adjourn 
any General Meeting from time to time and from place to place, but 
no business shall be transacted at any Adjourned General Meeting 
other than the business left unfinished at the Meeting at which the 
adjournment took place. 

XI. — Votes of Membebs. 

43. Every Member shall, upon a show of hands or Division, have 
one vote only. In case of an equality of votes, the Chairman shall 
have a second or casting vote. 

XII. — The Peesident, VicE-PsEsiDEin's, akd Tbeasubeb or the 
Institute, and Mode op Theib Election. 

44. Among the Fellows of the Institute there shall be one who 
shall hold and bear the title, and discharge the duties of President of 
the Institute ; and unless and until the Institute in General Meeting 
shall otherwise, either by special or extraordinary Besolution so 
resolve, there shall be two or more Fellows who shall respectively 
hold and bear the title and discharge the duties of Vice-President of 
the Institute ; and there shall also be elected from among the Fellows 
of the Institute one who shall bear the title and discharge the duties 
of Treasurer of the Institute. 

45. The first President, Vice-Presidents, and Treasurer of the 
^ Institute shall be elected at the First General Meeting of the Insti- 
tute to be held after its incorporation, and they shall respectively 
hold office until the Ordinary General Meeting of the Institute, or, 
if more than one, the first Ordinary General Meeting of the Insti- 
tute to be held in the year next but one after the year of incorpora- 
tion, or such other Ordinary General Meeting as shall be determined 
at the time of their election. 

46. At the Ordinary General Meeting until which a President, 
Vice-President, or Treasurer is to hold office, the office which he 
vacates is to be filled until such subsequent Ordinary General Meeting 
as shall then be determined, or, if no other shall be so determined, 
then until the only or first Ordinary General Meeting in the following 
year, and [subject to the provisions of the next article] a retiring 
President, Vice-President, or Treasurer shall be re-eligible. 
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47. The President shall not be eligible for re-election more than 
twice in succession. 

48. The President and Vice-Presidents shall, if more than one 
name for each office be proposed, be elected by ballot. 

49. Not less than three weeks previous to the General Meeting at 
which the President and Vice-Presidents are to be elected, the Council 
shall send by post or deliver to every Member a list of Members 
suitable for proposal to the offices of President and Vice-Presidents 
respectively ; and the name of any other Fellow not in such list, if 
proposed by any two Fellows and sent to the Council not less than 
two weeks before such General Meeting as aforesaid, with a written 
undertaking by the nominee of such Fellows to serve if elected, «hall 
be added by the Council to their said list ; and the list sent out by 
the Council with any other name or names proposed as aforesaid 
shall be the Balloting List for the election of President and Vice- 
Presidents respectively. 

60. In case, for any reason, or by any inadvertence whatsoever, 
the election of President, Vice-Presidents, or Treasurer shall not be 
made at the General Meeting or any adjournment thereof, at which 
in due course it ought to have been made, the Member, or Members, 
discharging the office, or offices, with reference to which there shall 
have been such failure of election as aforesaid, shall be considered as 
continued in office until the next period of election. 

Xni. — Thb Council Aim its Powebs. 

51. Until otherwise determined by the Institute in General 
Meeting, the Council shall consist of not more than 31 nor less 
than 21 elective Members, and also the President, Vice-Presidents, 
Treasurer, and Eegistrar as ex officio Members. 

62. The first elective Members of Council shall be such persons as 
at the date of the incorporation of the Institute shall be elective 
Members of the Council of the Parkes Museum, or of the Council of 
the Sanitary Institute of Great Britain respectively, and they shall 
hold office until the first Ordinary General Meeting in 1889. 

63. At such last-mentioned Meeting, and at every subsequent first 
Ordinary General Meeting of the year, eight of the elective Members 
of Council shall retire from office, and a like number of Fellows shall 
be elected to fill the vacated offices. 

54. Four of the retiring Members of Council shall not be eligible 
for re-election until the next Ordinary General Meeting following 
their retirement. 

55. The Members of the Council who shall retire at the first 
Ordinary General Meeting in the year 1889, and at the first Ordi- 
nary General Meeting in every subsequent year thereto, shall be 
determined as follows : — 

(a) The four retiring Members who are not eligible for re-elec- 
tion shall be determined by vote of the Council by ballot. 

(6) The four retiring Members who are eligible for re-election 
shall be those amongst the remaining Members (after 
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excluding those determined by Clause 55a) who have 

|j«94*n longest in office, and whenever, by reason of the 

niinilxfr of Members who have been in office for the same 

fHiriod that test shall fail, the individuals of the class who 

an) U) retire shall be determined by drawing lots. 

M, Any vacancy by retirement or otherwise existing at the time 

//f tli^ Ordinary General Meeting, at which elections are to take 

Itintuif or of any adjournment thereof, shall be counted as one of the 

¥mmtt(''u^n Ut Ikj provided by the retirement of the four Members not 

Klij^bl«i for n*-election, provided always that, subject to previous 

wkuM Utiiig giv(;n, any such Meeting may reduce the number of the 

ijomu'M \iy the number of vacancies, or any less number. 

fi7' l/nlfiMM and except so far as it shall be resolved to reduce the 
fiuiiiUsr of the Council at the Ordinary General Meeting at which 
MiaiiUirM nitire, then, in case such meeting or any and every ad- 
iouriiiiMint thereof shall fail to elect successors to all the retiring 
Mttiiitjertf, such retiring Members, or such number of them as with 
ihtt uiwwHHOVH elected will make up the entire number of retiring 
MiiiiitMrH, Nhall continue to act as if they had been re-elected at such 
Miiutiiig, the retiring Members who are so to continue being deter- 
uiiiitid by tht5 Council by ballot. 

6W. The powers of the Council shall not be affected by vacancies 
and all tu'.U done by any Meeting of the Council, or of a Committee 
of the Council, or by any person acting as a Member of the Council 
shall, notwithstanding that it be afterwards discovered that there 
was soniti duft^ct in the appointment of any persons or person acting 
as Members, or a Member of the Council at such Meeting or other- 
wise, or that they or any of them were or was disqualified, be as 
valid as if every such person had been duly appointed and was duly 
quuliliud to act. 

6W, Only Fellows shall be elective Members of Council, and any 
MiiiuU^r of the Council shall vacate such office in case he shall cease 
to \Hi a MeinlH)r of the Institute. 

60. A Meml)er of the Council may at any time give notice in 
writing of his wish to resign, and on the acceptance of his resigna- 
tion by the Council, but not before, his office shall be vacated. 

XIV. — ^POWBBS OF THE COUNCIL. 

(il. Huhject to the Eegulations the Council shall meet for the 
dijspatch (it husiness, adjourn and otherwise regulate their Meetings 
as tlmy shall think fit; and the Quorum necessary for the trans- 
lation of businuss shall, unless and until the Eegulations otherwise 
provide, l)a five, and questions arising at any Meeting of Council 
aball, uulusM and until the Council shall otherwise determine either 
gtjutirully or with reference to any particular case, be decided by a 
siiapUi umjority, and in case of equality of votes the Member acting 
as t'hainimu of the Meeting shall have a second or casting vote. 
Any two Members of Council may at any time summon a Meeting of 
CuuQuil, 
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62. The President of the Institute shall be entitled to preside and 
act as Chairman at every Meeting of Council if and when present, or 
in his absence one of the Vice-Presidents, and if more than one 
Vice-President shall be present, then such one of them as shall be 
selected bv the Meeting shall be entitled to preside as Chairman. 

63. The Council shall have power to elect annually from among 
the Members of Council a permanent Chairman, who shall when 

Present preside as Chairman on all occasions on which both the 
'resident and the Vice-Presidents shall be absent, and in the absence 
of President, Vice-Presidents, and permanent Chairman, a Chairman 
pro hac vice shall be elected by the Meeting. 

64. Casual vacancies occurring among the elective Members of 
Council may be filled up by the Council. 

65. The entitle business of the Institute shall be arranged and 
managed by the Council, who may exercise in all respects all the 
powers of the Institute, save such as are by law, or by the Eegula- 
tions declared to be exercisable only by the Institute in General 
Meeting. The generality of the power hereby conferred shall not 
be deemed to be limited by any express powers conferred on the 
Council by the Eegulations, and no new Begulation or resolution of 
a General Meeting shall invalidate any prior act of the Council, 
which would have been valid if such Begulation had not been made 
or resolution passed. 

66. Particularly, and without limiting or controlling the effect of 
the preceding Article, the Council may : — 

(a) In case of any casual vacancy occurring in the office of 
President, Vice-President, or Treasurer of the Institute 
between the periods at which, according to the Regula- 
tions, the President, Vice-Presidents, and Treasurer are 
to be elected, elect a Member to fill any such casual 
vacancy until the next regular period of election. 

(h) Elect horn among the Fellows of the Institute, and 
appoint a Eegistrar of the Institute, and determine or 
agree with the Eegistrar as to his remuneration. So far 
as the Council may think fit so to do, regulate, Hmit, and 
define the duties of the Treasurer and Eegistrar respect- 
ively ; but such duties as to the Eegistrar shall comprise 
the keeping of a Eegister of Candidates who have passed 
the examinations and obtained Certificates from the 
Institute, and the preparation in concert with the Board 
of Examiners of a Eeport of each Examination to be 
submitted to the Council. The Eegistrar shall be ap- 
pointed annually, but shall always be re-eligible. 

(c) Elect from among the Fellows of the Institute the several 

Members who shall constitute the Board of Examiners 
to conduct the Examinations to be held by the Institute. 

(d) Elect and appoint the Judges of the Exhibitions to be 

held by the Institute. 

(e) Determine the time, place, and mode of holding the 

Examinations for Certificates of competency, and other 
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Certificates of the Institute, and the subjects on which 
Candidates shall be examined, and the conditions under 
which Candidates shall be entitled to present themselves 
for examination. 

(/) Begulate and determine the fees payable by Candidates 
for Examination, and the conditions under which any of 
the Prizes offered by the Institute may be competed for 
by Candidates. 

(^) Determine how and in what proportions, and to or be- 
tween whom the fees paid by Candidates for examination 
shall be paid or divided, or how otherwise the same shall 
be applied. Provided always that no Member of Council 
shall vote upon any question in which his remuneration 
for services rendered or to be rendered by him to the 
Institute as Examiner or otherwise is to be determined. 

(h) Draw up for the purpose of presenting the same at 
General Meetings all such Beports and recommendations, 
or statements of the affairs of the Institute and all such 
Statements of Account as they shall think fit. 

(i) Publish and edit, or cause to be edited and issued in the 
name and on behalf of the Institute all such Books, 
Papers, Periodicals, or other literary productions con- 
nected with Sanitary Science as to the Council shall 
seem fit. 

(j) Accept for, and on behalf of, the Institute either solely 
or subject to such reservation of copjrright, or otherwise, 
as may be agreed, any book, picture, drawing, periodical, 
literary production, or other work. 

(h) Appoint a Secretary and such other Officers and Assistants 
of the Institute as they shall deem requisite, and fix the 
amount of the salaries or remuneration of any Officers of 
the Institute and the duties from time to time to be 
performed by them respectively; and delegate to any 
Officer of the Institute whether paid or honorary, or to 
any Committee consisting of such number of Members of 
their body as they shall determine, such powers of the 
Council, either in respect of the appointment of Officials 
or Servants, or otherwise as the Council may think fit to 
be so delegated. 

(I) Purchase, acquire, adapt, or erect firom time to time on 
behalf of the Institute all such sites, not exceeding in 
the aggregate two acres, and buildings as they may think 
necessary or convenient for the purposes of the Institute, 
and for such purposes enter into all necessary contracts, 
and ratify any provisional or other contracts entered into 
before the incorporation of the Institute, and offer any 
premium or premiums for designs of buildings adapted 
for the purposes of the Institute. 

(m) Agree to all terms, assume all liabilities, and do all acts 
necessary or proper with reference to taking over all or 
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fkTij of the assets and liabilities of the Parkes Museum, 
and the Sanitary Institute of Great Britain, or either of 
them. 

(n) With authority of a General Meeting, but not otherwise, 
borrow on Mortgage of all or any part of the present, or 
the future property of the Institute, or on the Debentures 
or Promissory Notes of the Institute (such Promissory 
Notes to be signed on behalf of the Institute by two 
Members of Council and countersigned by the Treasurer 
and Secretary), any sum or sums of money which they 
may think proper, and apply the money so raised to the 
purposes of the Institute, and in every Mortgage made 
in pursuance of this power, if they think fit, insert a 
power oi sale, and all usual or proper Mortgage powers 
and provisoes. 

(o) With the authority of a General Meeting, but not 
otherwise (except as to sales of moveable property no 
longer required, or for the purpose of being replaced), 
sell or dispose of any land, buildings, or other property 
belonging to the Institute. 

(p) Make, and from time to time afterwards repeal or alter all 
such By Laws for the conduct of the general afPairs of the 
Institute, and for the despatch of business as the Council, 
from time to time may deem expedient, provided that 
such By Laws do not contravene any of the Eegulations. 

(q) Without prejudice to the generality of sub-clause (p), it is 
expressly declared that such By Laws may determine the 
cases in which the CJouncil shall vote by ballot, and the 
Quorum or majority of votes which shall be required in 
any particular case, and may impose conditions as to the 
qualification of Fellows, Honorary Fellows, Ordinary 
Members, Associates, and the mode of proposing them, 
and may provide for suspending the privileges of persons 
whose subscriptions are in arrear, and may prescribe the 
mode of proposing, voting for, and electing the President, 
and Vice-Presidents of the Institute, the elective Mem- 
bers of Council, the Auditors, and the Treasurer, and 
may provide for the appointment of Trustees of the 
Institute by General Meetings if any such are required. 

67. The Council shall provide a Common Seal, and shall have full 
power to use the said Seal in the execution of all, or any of the 
powers hereby vested in them, or otherwise in relation to the business 
or affairs of the Institute, as they, in their discretion, think fit : and 
any document bearing the Seal of the Institute, and purporting to be 
attested by two Members of the Council shall, in the absence of 
proof to the contrary, be deemed to be duly sealed by the Institute. 

68. Members of C)ouncil shall be paid all actual outlay on behalf 
of the Institute incurred by order of, or sanctioned by, the Council. 

69. The Council are authorized, out of the moneys of the Institute, 
to pay such sum of money as they may think fit, in discharge of all 
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expenses (preliminary or otherwise) attending or incidental to the 
formation and incorporation of the Institute. 

70. All moneys received by, or on behalf of, the Institute, shall 
be regularly paid into the banking account, to be kept in the name 
of the Institute, and no money shall be paid by or on account of the 
Institute other than petty cash disbursements, except by cheque on 
the said banking account. Petty cash disbursements shall be paid 
out of cash for which cheques on the said banking account shall be 
drawn, from time to time, as required. All cheques on the said 
banking account shall be signed and countersigned as may, from time 
to time, be directed by the Council. 

71. The Council shall cause Minutes to be made of all proceedings 
at any Meeting of the Institute or of the Council, and shall at iJl 
times cause a register to be kept of the Members, both Ordinary 
Members and Fellows, and a list of Honorary Fellows and Asso- 
ciates, with their respective last known places of abode. 

XV. — Accounts and Auditobs. 

72. The Council shall appoint two Auditors, one of whom shall be 
a member of the Institute of Chartered Accountants, to audit the 
accounts of the Institute, to be presented to the Members at the first 
Ordinary General Meeting. to be held in the year 1889 ; and at such 
Meeting, and thenceforth at the first Ordinary General Meeting in 
every subsequent year, two Auditors, one of whom shall be a Member 
of the Institute of Chartered Accountants, shall be appointed for the 
ensuing year to audit the accounts of the Institute. 

73. An Auditor need not necessarily be a Member of the Institute, 
and a Betiring Auditor shall be re-ehgible, and the Council may 
supply any casual vacancy in the Auditorship. 

74. The Council shall cause true accounts to be kept of the receipts 
and expenditure of the Institute, and of all such matters as shall be 
necessary to show the true state and condition of the Institute finan- 
cially, and shall cause the accounts of the Institute to be audited 
annually by the Auditors appointed pursuant to Eegulations, and 
such Auditors shall have access at all reasonable times to the Books 
of the Institute, and shall verify and sign any Annual or other 
Statement of Account submitted by the Council to General Meetings. 

XVI. — Notices. 

75. Notices required to be given by the Institute or the Council 
to the Members may be given either personally, or by leaving the 
same for, or by sending the same through the post addressed to the 
Members at their Registered places of abode respectively. All 
Notices, if given by post, shall be deemed to have been given at the 
time when the letter containing the same, being properly addressed 
and posted, would have arrived in due course of post. 

76. All Notices required by law to be given by advertisements 
shall be advertised in a newspaper circulating in London, and shall 
be deemed sufficient if so advertised. 
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LECTURE 

Br Sib Douglas Galtox, KC.B., D.C.L., LL.D^ F.RS. 

Read December 6th, 1888. 



Mr ohjifct in a/MrcAsing you to-night, is to lay before you the 
ho[K?K wliirrli liavc animated the Council in carrying into effect 
the amalgamation of the Parkes Museum and the Sanitary 
institute of Great Britain. 

Although it i» scarcely necessary on the threshold of my 
addrcHH to justify our existence, yet I think that it will be of 
mlvaiituge to our new Institute to dwell for a moment upon the 
extijnHive area which sanitation covers, and to draw your atten- 
tion briefly to the large extent to which sanitation, properly 
under^t^xKl, enters into our daily life. 

Dr. Park(;s' admirable teaching, which he subsequently con- 
densi*d in his book on Hygiene, may be said to have laid the 
foundation of Hygiene as a science in a complete form, for it 
wan tli<! first effort, in this country at least, to collate into one 
liarmoniouH whole, the various laws relating to what may be 
t<3rined Pn^ventive Medicine. 

l^he Purkes Museum was founded in commemoration of this 
effort- 
Soon after the foundation of the Parkes Museum, Mr, 
ThomuH Twining drew up a most interesting synopsis to explain 
and to keej) prominently in view the various matters wliich it 
was the obuict of the Museum to illustrate. 

It is w«^ll to recanitulate them here briefly under the several 
heads undc^r which he enumerated them. 

I. Kngineering and Local Hygiene, — Under this head he 
included climatology, and causes of disease and death-rates 
appertaining to jmysical geography; information on health 
roHorts : botanical hygiene ; geology as bearing on salubrity and 
wutiT supply; plans for the healthy arrangement of towns; 
principles of town drainage^ water supply, scavenging, and dis- 
posal of refuse, &c. 
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2. Architecture. 

(a.) Designs and models connected with health in dwel- 
lings of every sort, factories, workshops, schools^ &c. 
(b.) Materials and details of construction. 

3. Household Requxaitee^ including fixtures and furniture, and 
embracing all matters connected with lighting, warming, cooking, 
cleaning, and Other domestic sanitary purposes. 

4. Clothing^ embracing materials, shape, climatic influences, 

5. Food, — Chemistry of food, and value for nutrition, as 
obtained either from the animal or from the vegetable kingdom. 
Beverages. Dietaries. 

6. Preservation and Relief. 

(a). Personal hygiene. 

(b). Protection and rescue, including protection against 
disease, poison, dangerous insects. Life-boats. 
Fire-escapes, Lightning Conductors, &c. 
(c). Lidustrial pathology, or the prevention of accidents, 
injuries, and diseases incidental to Industrial 
employments, 
(d). Special hygiene of professional occupations. 
You will thus see that the subjects which our Institute 
would illustrate are spread over the principal proceedings of 
our daily life. 

It is not that sanitary knowledge in itself is by any means 
new, but our progress in what we term our civilization has 
developed various new contingencies attending our mode of 
living, which have altered the conditions which affect the appli- 
cation of sanitary knowledge, so that the want of an institution 
such as ours has come to be widely felt. 

When we look around upon our rapidly increasing population, 
which is gradually occupying every piece of spare land in this 
small country; when we look at our Colonies, where sites 
abounded which with ordinary prudence might have been kept 
in a healthy condition, but in which ignorance and carelessness 
have in some cases produced, and in other cases may produce, 
conditions causing widespread disease and death ; when we look at 
India, where under our regime above 38,000,000 have died in the 
last ten years from preventible diseases ; when we reflect that 
every one of these deaths represents numerous cases of sickness, 
and that on a very low calculation the fever deaths alone would 
represent in fever attacks several times over the entire population 
of India, and all the loss of working power which fever attacks 
entail; when, I say, we consider these various facts, we feel 
that, great as are the advantages conferred upon us by the 
various societies which exist for pushing forward our knowledge 
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of different branches of science, such as geology, astronomy, 
entomology, botany, &c,, yet that our Society, the Sanitary 
Institute, will yiela the palm to none in respect of the advan- 
tages which, under proper direction, it will confer upon humanity. 

What a wide field is open to us to labour in I 

In looking around at our mode of life in this country, at our 
habits, our dwellings, is there not on every side an opening for 
instruction in, or tor comment upon, the violation of sanitary 
knowledge ? 

For instance, look at the hecatombs of infants yearly sacri- 
ficed to our mismanagement. 

The Registrar-General tells us that in last October the deaths 
of infants m London averaged 164 per 1000 bom. 

In provincial towns the mortality was greater; thus, in 
twenty-seven large towns, it averaged 227 per 1000 bom. 
In Sheffield it was 279 per 1000 bom. 
„ Leeds „ 294 „ „ 

„ Leicester „ 359 „ „ 

Amongst the many causes which lead to this sacrifice of 
infant life, ignorance of the elements of hygienic treatment is 
the main cause, and especially ignorance in feeding ; for many 
babies are given food that an adult could ill digest. 

But there lies a deeper question at the root of our infant 
mortality. It is not amongst the well-to-do classes that this 
wholesale slaughter prevails. 

Why are such numbers of children born? Why have we 
allowed our population to grow up, bended together like the 
beasts of the field, without moral training or self-restraint ? 

When we look around at the masses of people congregated 
together in London and in our large towns, we feel in despair 
as to what methods to pursue to induce them to regulate their 
lives according to the principles of health and morality. 

It would have been comparatively easy to have done so 
before the communities haa attained their present gigantic 
proportions, had some far-seeing legislator recognised the im- 
portance of regulating the lives of those who dwelt together in 
communities ; but whatever are our present difficulties, we may 
feel sure that they are less than those which will fall to the lot 
of our successors if we neglect now to grapple with them. 

One of the main causes of the evils which arise from our 
congested population has been the utter neglect which has been 
allowed to prevail in respect of the condition of their dwellings. 

No doubt the problem of how decently to lodge our popula- 
tion is fraught with difficulty ; but we may safely assume as an 
axiom, that where aggregations of population are permitted to 
prevail^ they must be regulated by laws which will prevent the 
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prevalence of habits amongst them which favour the propaga- 
tion of disease. 

The experience of our large provincial towns shows that 
it rests entirely with the governing body of the town to regu- 
late the health conditions of the population ; and the more 
closely we consider the application of sanitary laws to the 
dwellings of the poorer classes, the more apparent does it become 
that amongst dense populations it is as necessary to exercise 
supervision over the occupation of the dwellings e^ over their 
construction. We must hope that the new County Council for 
London may be able to take this matter in hand, and to give 
an impulse to the movement for improving and regulating the 
dwellings of the labouring classes, such as has produced useful 
results m the self -governed towns of Glasgow, Newcastle, and 
elsewhere. 

There is another question connected with the health of 
London, and indeed of many other large towns, which through 
our neglect has grown to undue proportions. I mean the pollu- 
tion of the air : first by means of fog, which is partly the 
creation of the dust which arises largely from the vast quantity 
of manure which we retain in our midst; and, secondly, by 
means of smoke, which blackens that fog, and is the result of our 
selfish system of burning crude fuel in our fire-places. 

Among subsidiary matters which affect our health the ques- 
tion of Dress stands prominent. 

As Architecture is the art and science of building, so Dress 
is the art and science of clothing. To construct and decorate a 
covering for the human body, that shall be beautiful and 
healthy, is as important as to build a shelter for it when so 
covered that shall be also both beautiful and healthy. 

To build a healthy dress we must have not merely proper 
materials and sound construction, but the heating and ventila- 
tion should be carefully considered. Thus in a cold climate the 
dress should retain the heat of the body, and in a hot climate it 
should shield the body from the heat of the sun ; but in both 
cases the dress should allow exhalations to pass freely away. 

As health depends upon the free circulation of the blood, the 
dress should not be so tight as to impede this ; nor should it be 
80 loose as to compel the needless multiplication of garments. 

Pure wool seems to fulfil hygienic conditions better than 
other textiles. It is a non-conductor of heat, and it absorbs 
and distributes the moisture from exhalations. Cotton, though 
inferior to wool, is superior to linen as a non-conductor, but it 
is a very poor absoroent; while linen is a rapid conductor, 
attracts moisture, and has a very low radiating power. In 
addition to material and texture, the sanitarian must consider 



38 

colour in dress ; in regard as much to the dangers arising from 
poisonous colours, as to the effect of colour on heat and radia- 
tion. 

A costume should be calculated to increase the functional 
powers of the body, and to perfect the action of the skin ; and, 
moreover healthy or hygienic dress should have beauty of 
form and cut to recommend it ; for health without beauty is 
after all a mere compromise with disease. 

There is another subject which presses urgently for recogni- 
tion, viz., the sanitary side of education. 

One of our Vice-Presidents, Dr. B. W. Richardson, has long 
advocated the importance of founding the basis of national 
education upon the national necessities, which he has enume- 
rated to be as follows : — ^That although in early youth the 
three simple elements of learning, viz., reading, writing, and 
calculating, are necessities, they will be comparatively value- 
less unless combined with - further necessities of a physical 
kind. These are, first, sound and systematic muscular training, 
to ensure freedom of breathing and circulation of the blood, so 
that the body can be structurally built up and sustained in 
health ; and secondly, preparation for duties requiring precision, 
decision, presence of mind, and endurance, and readiness for 
acquiring crafts or handicrafts that may bring a useful living. 
In a word, education should bring the mental and physical 
qualities into harmony. 

Weighed by this standard, the present methods of teaching 
introduced by the code are injurious — mentally, bodily, and 
morally. 

In the case of the children, they are not only a violation of 
physiological, but of psychological law. 

The powers of receptivity of the minds of children of different 
ages, that is, their capacity for attention and retention is mea- 
sureable. Certain brains can take in so much, and no more, 
according to age. The capacity grows with cultivation and 
skilful teaching, no doubt ; but it must be permitted to grow. 
In the very young a lesson of a minute may be all-sufficient. 
Later, of three minutes, five, ten, fifteen, and so on» to one 
hour, two, or three. But to this there is a limit ; and physio- 
logists tell us that, although the receptivity varies in different 
children according to difference of temperament, physical health 
and build, the receptivity at one time, in all children, ceases at 
the end of three hours. 

Even this degree of the receptivity of the brain is lowered 
by insufficient food. 

It has become a burning question as to how both to compel 
the attendance of the poorer children at Board Schools^ and to 
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ensure that they shall have received an adequate meal before 
they commence their brain work. 

This question has been solved in a sensible and practical way 
in Paris, 

In Paris primary education is free, and no fees have to be 
paid by the parents; but inasmuch as it is compulsory, the 
authorities hold that it is directly to the interest of the commu- 
nity at large that the children should not only be forced to go 
to school, but that they should attend in such a physical con- 
dition as to be able to take advantage of, and not be injured by, 
the teaching. Parents in Paris who fail to send their children 
to school are not summoned before a police magistrate ; they are 
required to give an account of themselves to the Commissian 
scolaire^ which is composed of ordinary citizens in the arron" 
dissemeiiL If it is then found that the father and mother are 
really too poor to provide the children with proper clothes and 
boots in which to go to school, then such boots and clothes are 
at once provided for the children gratuitously. 

" Cantines Scolaires " — school kitchens — have been estab- 
lished in connection with some of the schools, to provide meals for 
the children. For these meals ten centimes each (say a penny) 
is paid, the food being cooked on the spot. The distribution is 
managed in this way. Each child goes up to the teacher in 
turn, and receives its ticket in return for its penny. If, how- 
ever, any child is too poor to be able to pay the penny, the 
teacher is informed of this beforehand, and the poor children 
receive their tickets in precisely the same way and at the same 
time as those whose parents have been able to pay for them, 
nor is it known to their companions that they are in receipt of 
free meals. 

The education of a mental kind now being supplied will be 
imperfect, and may be dangerous, unless it be so combined with 
physical culture that a perfect, or comparatively perfect, 
health of body shall go with it. 

Indeed, education should be so distinctly physical, that the 
body should be in no respect less improved than the mind at 
the close of the educational career. 

I will quote this further remark from Dr. Richardson: — 

**The education of the young of all classes, and of the 
poorest classes chiefly, should be so framed as to lead to the 
inducement of making the acquisition of knowledge a taste 
instead of a task, a pursuit instead of a labour : and to this end 
the subject of recreation should be made a scientific branch of 
study amongst all who are engaged in educational work." 

In the case of boys their sports and occupations may easily 
be so directed as to ensure this result. 
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With girls, who seldom practise games of this nature^ the 
use of trained physical exercises is more important, in order to 
bring all parts of the body into play, and thus to set up equal 
circulation, distribution of nervous power, and nutrition, with- 
out any part being overtaxed. 

Such systematic training would prevent much of that 
physical weakness and consequent ill-health amongst women 
which is the cause of much domestic misery. Moreover, it has 
been wisely and truly remarked that " with the feebleness of 
the mother begins the feebleness of man." 

Again the sanitary problem is as much concerned with the 
food of the population as it is with the dwellings. 

Our Museum contains a collection made by Mr. Twining of 
samples of food. 

We require food of a certain character, which is known as 
nitrogenous food or albuminates, for the purpose of building-up 
the tissues of the body in the time of growth and repairing 
them in the time of adult life and old age. And, secondly, we 
require other food, which is generally called non-nitrogenous or 
carboniferous, which has to oe consumed in the body by means 
of the oxygen in the atmosphere, in order to form that amount 
of energy which is necessary both to support the animal heat 
of the body and also to produce actual visible practical work. 
Besides that, we require other substances, such as mineral salts, 
which are necessary for carrying on the functions of digestion 
and regulating the way in whicn the different constituents of 
the food are taken up and assimilated. 

And, in addition to all these, we may say there is still 
another class, such as the acids which are present in fruits and 
in vegetables, and whose absence produces the disease called 
scurvy, which has by no means disappeared from the community 
at the present time. 

The knowledge of the uses and value of these different 
constituents of food, enables us so to frame our diet as to draw, 
under varying circumstances of climate and supply, the most 
effectual advantage from our sustenance. 

But food is subject to various contingencies which regard 
our health. 

There are dangers which may be concealed both in animal 
and in vegetable food arising from occult forms of disease ; and 
there is little doubt that some descriptions of food are favour- 
able vehicles for the propagation of certain diseases. This 
seems to be especially the case with regard to the spread of 
enteric and scarlet fevers through the agency of milk. 

That milk should present such dangers is indeed unfortunate, 
for milk has been termed the " model food." Pure milk is the 
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natural food of Infants, and In many cases the most appropriate 
food for inyalids ; and it may be said to contain every element 
which is essential to the growth of a healthy race of men and 
women. 

We have also to protect the constituents of our food against 
adulteration. 

Adulteration may be described as the act of debasing articles 
for pecuniary profit by intentionally adding thereto an inferior 
or deleterious substance, or by taking therefrom some valuable 
constituent. 

On sanitary grounds the adulteration of food merits the 
severest condemnation, even when the substance added merely 
reduces the nutritive value or characteristic property of the 
food ; but the offence becomes highly criminal when the adul- 
terant also possesses properties injurious to health. 

It is the poorer classes who have ever been the greatest 
sufferers from adulteration of food. 

No doubt the most crying evils from which they suffered 
have been removed by the legislation of recent years. Yet 
much still remains to be done. Milk continues, to be largely 
adulterated. The number of samples of adulterated milk, pur- 
chased by the inspectors under the Adulteration Act, are 
almost or quite as numerous as the adulterated samples of every 
other kind of food put together. 

Sanitary science, having taught us to select our diet, further 
leads us in the next place to prepare it for use. 

We have still much knowledge to spread respecting the 
science of cookery. I do not say to learn, because nearly one 
hundred years ago the subject of cookery was scientincally 
investigated by a man who began life as a poor schoolmaster, who 
became a greatgeneral, a great statesman, a great scientific man, 
and who was Dictator and Governor of Bavaria for a while. 
Benjamin Thompson, better known as Count Rumf ord, investi- 
gated cookery, and applied the science of cookery to the art ; 
for great as he was in war, and great as he was m statesman- 
ship, that which he evidently regarded as his greatest triumph 
was his economical cookery — the fact that he fed the poor of 
Munich, the beggars, thieves and vagabonds, which abounded 
there to a fearful extent, for less than a Id. per day, with good 
nutritious and appetising hot food. The dauy dinner provided 
by him at the House of Industry for 1200 persons, each 
receiving a portion weighing twenty ounces, cost altogether 
XI 15s. 2^d., about one-tnird of a penny each — ^^ of a penny 
exactly. 

Count Rumf ord was the founder of the Royal Institution of 
Great Britain, whose charter dates from the 13th of January, 
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1800. As a portion of this large project, the founder of that 
institution had in view something closely similar to what the 
Parkes Museum has attempted to realise. Mere descriptions 
he knew were insufficient to intei*est and instruct the public 
The public demanded something visible and tangible, and he 
therefore proposed that the Royal Institution should be made a 
repository for models of all contrivances and inventions which 
arc calculated to promote the health, comfort, and general well- 
being of rich and poor. 

His list embraces all the objects which we have at heart, as 
well as the diffusion of knowledge therein by means of appro- 
priate lectures. 

As regards these technical objects, the scheme of Count 
Rumford did not succeed ; though, thanks to the genius of the 

freat men who have been its professors, the Royal Institution 
as flourished in other directions. 

We hope to succeed where Rumford failed ; because, first, 
the scheme of the Council is a more manageable one ; secondly, 
because public opinion has been acted on since Count Rumford's 
time by that period of latency, that process of permeation, 
which was wanting in Rimiford's case. 

Public education in sanitary matters has reached a level that 
makes the Parkes Museum answer to a public demand. It is 
the direct outgrowth of public needs, and will, we trust, as 
such, enjoy a permanence greater than it could enjoy as a cut- 
and-dried institution superimposed upon the public. 

I have given you a brief synopsis of some of the important 

Jucstions which are included in the work of the Sanitary 
nstitute and the Parkes Museum, as educators of the nation in 
sanitary knowledge. 

Let me now proceed to explain what is our future pro- 
gramme. 

Our progress hitherto has been tenta,tive. The original ideas 
which led to the foundation both of the Parkes Museum and 
the Sanitary Institute of Great Britain were to foster and 
to diffuse sanitary knowledge; and by the light of our ex- 
perience, I think that we are now able clearly to see the direction 
in which we may extend our operations, and obtain useful 
results. 

The holding of examinations has been one of the most im- 
portant of the functions of the Sanitary Institute of Oreat 
Britain. 

We have examined above 630 candidates, and granted certi- 
ficates to 57 surveyors and 347 sanitary inspectors during the 
past twelve years. 

These examinations have done a great deal towards raising 
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the standard of knowledge required from sanitary inspectors ; 
they have also brought to light the fact that there are many 
men holding appointments who are lamentably ignorant of 
their duties. 

The value of these examinations has been recognised by Local 
Boards and by the candidates themselves all over the kingdom ; 
but many persons are deterred from coming forward for exami- 
nation by the expenditure of time and money required for the 
journey to London, and the necessary stay of three or four days. 

We hope that we may be able to overcome this difficulty by 
arranging for local examinations to be carried on in all the 
chief centres of England, on the same lines as those in London; 
and besides this to add to the examinations already held, others 
suitable for different appointments requiring sanitaJry knowledge, 
such as — 

Port Sanitary Inspectors ; 

Trade Masters; 

Builders or Clerks of Works ; 

Schoolmasters and School Inspectors ; 

Nurses; 

Town Mission Workers, &c., &c., &c. 

The Examinations brought into prominence the important 
fact that there is at present no school in the country where 
systematic sanitary teaching is available for either Surveyors or 
Sanitary Inspectors. The Parkes Museum consequently insti- 
tuted classes for the Sanitary Inspectors. These classes were 
first commenced about three years ago ; a course of twelve 
lectures was arranged, and delivered by leading Sanitary autho- 
rities, upon SanitaiT Law, House Drainage and Water Supply, 
Cubic space and Ventilation, Scavenging, and other subjects 
cognate to the duties of Inspectors of Nuisances. The numbers 
who have taken advantage of these lectures have continuously 
increased : 65 students entered for the first course, whilst for 
the course held during the past autumn the entrances num- 
bered 114. These results show how eagerly such instruction 
is sought for. But persons living at a distance from London 
are quite unable to attend these classes ; and the Institute 
aims at establishing similar classes in the provinces to precede 
the local examinations referred to. It also aims at devising 
other courses of instruction suitable for Local Surveyors and for 
the other appointments for which examinations are suggested. 

I am extremely anxious that the new courses should include 
lectures which would be available for those students who have 
received appointments in the Indian Civil Service. 

I will explain why I advocate this. 

The sanitation of India is in a deplorable condition. A 
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quarter of a century ago Lord Herbert of Lea caused a 
Koyal Commission to be appointed to enquire into the sanitary 
condition of the Indian army; that Commission found that 
the death-rate of the army in India averaged 69 per 1,000. 

In Bengal from 1830 to 1845 the deaths from zymotic 
diseases had averaged 58 per 1,000. These evils have been 
corrected, and the death-rate in the Indian army has, in late 
years, varied from 10 to 15 per 1,000 ; but further improvement 
in the health of the army in India is contingent upon improved 
sanitarv arrangements amongst the native population. 

No doubt some improvement in the sanitary condition of the 
native population has taken place of late years, but you have 
only to read the reports of the Sanitary Commissioners of the 
various Presidencies and Districts to see for yourselves that the 
sanitation of the native population of India, mcluding Calcutta, 
remains a disgrace to English methods of administration. 

But this matter would not be one of insuperable difficulty if 
we could only ensure that the necessities of India in respect of 
sanitation should be recognized. 

It is not so much a matter of money as one of knowledge and 
will. There are numerous English civilian officers spread over 
the whole of India, who administer the revenue ; and if these 
officers received some instruction in practical sanitary know- 
ledge before they went out to India, and as an integral part of 
their education, we should in a very few years have a large 
amoimt of sanitary knowledge spread over the whole of India, 
and in possession of the very class whose duties would enable 
them to see how it could be applied with the best effect. 

The neglect of sanitary laws which now prevails so universally, 
arising largely from ignorance, would thus be checked ; and I 
do not hesitate to say that with increased sanitary knowledge 
in the ruling class in India the present conditions would be 
changed. levers, and other preventible diseases, which now 
almost decimate the population, would be checked. Cholera 
would no longer continue to be an endemic disease in India 
any more than typhus fever is now in this country. 

I am therefore desirous of so framing our courses of lectures 
on sanitary knowledge, and following them by examinations, 
that we may afford opportunities of education to this class of 
students, in addition to those for whom we have already pro- 
vided. 

We trust also to organise demonstrations of hygienic 
apparatus for medical men, as well as courses of Domestic 
Hygiene for ladies. 

We should propose eventually to supplement our courses of 
lectures by developing in connection therewith such laboratories 
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for practical work as experience might show to be necessary for 
completing a sanitary training. 

The students who attend these various courses would have 
access to our valuable and indeed unique sanitary library, as 
well as to our Museum. 

It has been our custom at the Parkes Museum to give general 
lectures open to the public during the session on all the prin- 
cipal hygienic questions. This we propose to continue and 
to extend ; the programme of lectures for the winter session is 
already published. We propose further to avail ourselves of 
an opportunity which the Charitrjr Commissioners have recently 
offered to the Institute for delivering similar lectures in the 
Institutions towards whose funds the Commissioners are about 
to contribute in various parts of London. 

We trust also to organise sessional meetings, in order to give 
facilities to members and others to bring forward for discussion 
subjects relating to Hygiene which it is undesirable to hold over 
until the annuaJ Congresses. 

In pursuance of the main object of our Society, which is, by 
educating the public, to raise the standard of sanitary know- 
ledge in this country, we propose to continue the arrangement 
originally adopted by the Sanitary Institute of Great Britain 
of holdmg Congresses from time to time in some important 
centre of population. 

These Congresses have hitherto been eminently successful. 
Amongst the towns at which they have been held may be 
mentioned Exeter, Newcastle-on-Tyne, Glasgow, Dublin, 
Leicester, York, and Bolton. They have in each case brought 
together into personal relation with each other the Medical 
Officers of Health, Surveyors, and others connected with 
sanitation from all surrounding districts, as well as from distant 
parts of the country, and have thus been fruitful of most 
valuable discussions, paving the way for sanitary progress. 

These Congresses have in each case been accompanied by 
Exhibitions ot Sanitary Appliances, where the newest improve- 
ments in sanitary matters liave been brought forward. 

The Institute inaugurated a most careful system of judging 
the exhibits, by giving stability to its court of Judges ; that is 
to say, whilst necessarily some change in the personnel of its 
judges goes on, yet the larger number of judges remain from 
year to year, so that there has been a uniformity in the 

f principle upon which the awards have been based. An essential 
eature in judging articles for award, is the practical testing of 
those exhibits whose merit cannot otherwise be determined. 

In connection with this matter of testing, it may be inte- 
resting to mention here that the Sanitary Institute of Great 
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Britain has on occasion appointed Special Committees, and 
advanced money, to enable tests to be made, apart from the 
exhibits, on some definite subject of interest which may have 
arisen. For instance, at the present time there is a committee 
which is making an exhaustive series of tests on all the various 
forms of cowls m use for chimneys and ventilating flues. The 
work of this committee has extended over some years. The 
enquiry has recently been completed, and the results are being 

Srepared for publication. It has cost several hundreds of pounds. 
!'he money nas been provided partly from the funds of the 
Sanitary Institute of Great Britain, but pincipally by contri- 
butions from individuals. 

The Exhibitions form a valuable adjunct to the Parkes 
Museum. The Exhibitions bring forward what is new in sani- 
tation ; the Judges award prizes to what is good. The practice 
has been to make a careful selection from the exhibits to be 
annually added to the permanent Museum of the Institute, 
replacing the older forms, with the object of giving those 
visiting the Museum an opportunity of studying the new forms 
of apparatus and appliances which are being introduced in 
diflFerent parts of the country, but are not necessarily placed on 
the London market. 

The awards made at the Exhibition, after careful testing, 
are intended in future to be recorded in the Museum, in order 
to afford the public a formal expression of the opinion of the 
Institute on the various appliances exhibited. 

In the Museum all the exhibits will eventually be arranged, 
as far as possible, to demonstrate their practical working; 
and we propose to have in connection with the Museum 
testing rooms, and testing appliances of various kinds, for 
testing and experimenting on the sanitary apparatus. More- 
over, inasmuch as an exhibition of details may sometimes be 
misleading, unless accompanied by the teaching of the prin- 
ciples upon which the details are foimded, one of the main 
objects which we had in view in establishing the Museum as a 
means of education will not be complete until we have organised 
in connection therewith special demonstrations to explain to 
members and others the sanitary principles which underlie the 
construction of the articles selected for exhibition, as well as 
those principles which have guided the selection of the speci- 
mens of food, clothing, and other subsidiary matters. 

We have held special Exhibitions, of limited extent, in the 
Museum from time to time. One, for instance, was an Exhibi- 
tion of Domestic Gas Appliances, including gas fires, cooking 
stoves, ovens, coffee roasters, and water heaters, as well as 
washing and drying machines, &c., &c. This Exhibition was 
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accompanied by lectures upon cooking. Exhibitions of this 
sort entail but little expense on the exhibitors, and might be 
usefully extended if space admitted of it. 

The Sanitary Institute of Great Britain published its first 
volume of Transactions in 1880, and has continued the publica- 
tion annually since that time. These volumes have been edited 
with great care, and contain a large amount of valuable matter. 
The farkes Museum has published from time to time some of 
the more important lectures delivered there. The new Institute 
proposes to publish its Transactions annually, so as to continue 
the valuable series commenced by the old Society. 

The Sanitary Institute of Great Britain moreover published, 
at its own expense, two very important standard Sanitary works. 
One was the "Selections from the Reports and Writings of 
Dr. Farr on Vitaf Statistics," under the editorehip of Mr. Noel 
Humphreys, which is the best existing text book on that science. 
The other is "Public Health Reports" of Sir John Simon, 
K.C.B., another highly distinguished pioneer in Sanitary Science 
and Preventive Meoicine. This was edited by Dr. Edwd. Seaton. 
Both these works were undertaken by the Institute with the 
object of rendering accessible writings which were distributed 
through a mass of Blue Books and Reports, many of which are 
out of print, and which, until reproduced in a condensed form, 
were necessarily beyond the reach of students. 

The new Institute hopes to continue the plan of assisting in 
the issue from time to time, as occasion may arise, of standard 
works on sanitation. 

The Coimcil hope further to develop the usefulness of the 
Institute by making the Museum a centre, where facts relating 
to recent progress in sanitation will be recorded, and available 
for the information of persons anxious to learn the newest 
recognized improvements , and in conjunction with its library 
and reading room, to make the Institute as it were, a house of 
call for persons connected with sanitation who come up to 
London from the provinces. 

I have thus endeavoured briefly to lay before you a summary 
of the work which we trust that the Sanitary Institute in its 
new form will be able to organize and accomplish. 

But in order to carry it into effect on a due scale, we shall 
require larger accommodation and better appliances than the 
Museum on its present site will admit of being provided. We 
especially want a curator whose whole attention can be directed 
to the Museum. 

For these purposes we therefore require larger funds than we 
have hitherto had at command. 

In their early careers the two separate Societies have each 
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had great difBculties to contend with ; but in spite of those 
difficulties, ihej have achieved a distinct measure of practical 
results. 

Thej point to these results as an evidence that the founders 
of the combined Society possess the knowledge, the capacitVf 
and the will which are necessary for canying on the fWther 
development of the Institute as a means of Sanitary education, 
and I trust that we may obtain such a measure of public 
support that our desire to supply what is undoubtedly a great 
public want may be realized. 
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THE SANITARY INSTITUTE. 

Parkes Museum, 74a, Margaret Street, W. 



EEPORT OF THE COUNCIL, 

Bead at the FIRST ORDINARY GENERAL MEETING, 

NOVEMBER 22nd, 1888, 



Iir presenting the first Report to the Fellows and Members, the 
Council record with much pleasure the successful commencement of 
the Institute. 

The Society was duly incorporated and registered on the 17th of 
August, 1888, and nearly 500 Members and Associates who were 
previously connected with the Sanitary Institute of Great Britain 
or the Parkes Museum, have joined the Institute. 

In the Memorandum and Articles of Association, a large field of 
useful work is marked out for the Institute. It is proposed to hold 
Examinations, and grant Certificates of competency in Sanitary 
Knowledge ; to maintain the Parkes Museum of Hygiene, and its 
valuable Sanitary Library; to establish Laboratories and Lecture 
Rooms in connection therewith ; to institute courses of Lectures and 
Demonstrations; to hold Congresses in Provincial Towns for the 
discussion of subjects relating to Hygiene ; to hold exhibitions of 
Sanitary objects and appliances, to test various exhibits, to award 
Medals and Certificates of Merit ; to issue Transactions, and also to 
publish books or memoirs relating to Sanitary Science. 

The Institute has had the honor of enrolling amongst its Members, 
H.R.H. The Duchess of Albany, H.E.H. The Duke of Cambridge, 
His Grace the Duke of Northumberland, His Grace the Duke of 
Westminster, The Earl of Derby, Earl Fortescue, Viscount Cran- 
brook, The Bishop of London, and many other infiuential persons. 

D 
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H.E.H. The Duchess of Albany has graciouslj consented to accept 
the position of Patroness of the Institute. 

The Council have nominated the following noblemen and gentlemen 
for election to-day. 

Fbbsident — The Duke of Northumberknd. 
YiCB-PsBSiniNTS — The Duke of Westminster. 

Earl Derby. , 

Earl Fortescue. 

Mr. Edwin Chadwick. 

Sir Bobert Eawlinson. 

Mr. T. Twining. 
Taeabxtbeb — Inspector-G^eneral B. Iawsou. 

The first Examination of the Institute was held on Noyember 8th 
and 9th : 74 Candidates presented themselves, 15 as Surveyors, and 
59 as Inspectors of Nuisances, being a larger number of Surveyors 
than ever presented themselves at any Examination of the old Society. 

A programme of Lectures for the winter Session has been arranged. 

The Council congratulate the members upon the success which has 
attended the commencement of the Institute, and they feel convinced 
that it will become a powerful means of promoting Sanitary Progress 
throughout the Country. 

DOUGLAS GALTON, 

Chairman of Council. 

E. "White Wallis, Secretary, 
22nd Nov., 1888. 
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REPOKT OF THE COUNCIL, 

Read at the ORDINARY GENERAL MEETING, 

NOVEMBER 21th, 1889. 



In presenting their second Beport to the Fellows and Members, the 
Ck)uncil are glad to state that a considerable number of the objects 
set out in the Memorandum of Association have alreadv been carried 
out by the Institute. The Institute itself has obtained a large 
measure of support, and the utility of its work has been recognised 
by the Crown Agents for the Colonies, the Charity Commissioners, 
Municipal Corporations, and other important public bodies. 

Although some branches of the work of the Institute were referred 
to in the short Eeport made at the Ordinary General Meeting in 
1888, the Council think it desirable to record in this Eeport the chief 
work done since the Incorporation of the Institute, including matters 
carried on partly under the auspices of the old societies but adopted 
by the new Institute. 

During the year three Examinations have been held; one in 
November and one in May, of persons desirous of qualifying for 
the appointment of Inspector of Nuisances, and one in July of 
persons desirous of qualifying for the appointment of Local Surveyor. 

In November fifty-nine Candidates presented themselves, the 
Examination extended over two days, being partly written and partly 
oral, and thirty-one Candidates were certified to be competent, as 
regards their sanitary knowledge, to discharge the duties of Inspector 
of Nuisances. In May seventy-six Candidates presented themselves, 
of whom thirty-eight were certified to be competent, as regards 
their sanitary knowledge, to discharge the duties of Inspector of 
Nuisances. 

In July nine Candidates presented themselves, of whom five were 
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certified to be competent, as regards their sanitary knowledge, to 
discharge the duties of Local Surveyor. 

Since these Examinations were first established 26 Examinations 
have been held, and 718 Candidates have been examined, of whom 
62 have passed the Examination for Local Surveyors, and 385 that 
for Lispectors of Nuisances. 

The Council believe that there are many persons who would be 
glad to avail themselves of these Examinations who are unable to 
come to London for the purpose ; they have therefore arranged to 
hold Examinations in some of the chief towns of EngUind. The 
first of these is arranged to be held in Manchester on December 20th 
and 21st next. 

During the year two Courses of Lectures and Demonstrations for 
Sanitary Officers were held. These Courses are specially adapted 
for Candidates preparing for the Institute's Examinations for 
Lispectors of Nuisances. The first Course, held in October and 
November, 1888, comprised the following Lectures : — 

Litroductory Lecture. ** General History, Principles, and Methods 
of Hygiene.** Gbobgb Vivian. Poomo, m.d., p.b.c.p. 

" Drainage and Construction.** Prof. H. Bobinson, M.DrsT.c.B. 

"Water Supply, Drinking Water, Pollution of Water.'* Louis 

PaBKBS, M.D., D.P.H. (LOND.) 

"Ventilation, Measurement of Cubic Space,** &c. Sir Douglas 

G-ALTON, K.O.B., D.GJL., LLJ)., P.B.S. 

Sanitary Appliances.** Prof. W. H. Cobpibld, M.A., m.d. (oxon.) 
Scavenging, Disposal of Befuse and Sewage.** H. Pbbot 

BOULNOIB, M.INST.C.B. 

" Food (including Milk), Sale of Food and Drugs Act.** Chablbs 

E. CaSSAL, P.C.S., F.I.O. 

"Lifectious Diseases and Methods of Disinfection.** Shiblby 

F. MUBPHT, M.B.O.S. 

" General Powers and Duties of Inspectors of Nuisances. — Method 

of Lispection." J. F. J. Stkbs, m.b., b.so., d.p.h. 
" Nature of Nuisances, including Nuisances the abatement of which 
is difficult** J. F. J. Syebs, m.b., b.sg., d.p.h. 
Sanitary Iaw. — General Enactments, Public Health Act, 1875, 

Model Bye-lAws." Dr. Chablbs Eellt, p.b.c.p. 
Sanitary Laws and Begulations Governing the Metropolis.** 
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A. WyiirrBB Bltth, m.b.o.s., Medical Officer of Health for 
St. Marylebone. 
The second Course was held in March and April, 1889, when 
Lectures under similar titles were given by BtasrsAMis Wabd 

BlOHABDSOir, M.D., LL.D., FJt.S.; LoiTIS FaBKES, M.D., D.P.H. (lOIH).) ; 

Sir Douglas Qalton, e:.C3., d.cl., ll.d., f.b.8. ; Prof. H. Bobinbok, 

M.INST.G.E. ; H. PbBCT BoULNOIS, M.INST.C.B. ; Prof. W. H. COBI'IELD, 
M.A., M.D. (OXON.); ChABLBS £. CaSSAL, F.C.S., F J.C. ; ShIBLBT F. 
MUBPHT, M.B.0.8. ; J. F. J. SyKBS, M.B., B.SO., I).P.H. ; A. WyNTBB 
Bltth« M.B.C.8. 

The preparation and delirerj of these Lectures have entailed a large 
amount of labour on those who have so kindly come forward, time 
after time, to help in the work ; and the Council desire to record 
their sincere thanks to them for the great benefits they have conferred 
upon the students. 

The Council having understood that the G-oyemment proposed to 
introduce a measure for consolidating the Public Health Acts, and 
that one of its provisions was a requirement that all Inspectors 
of Nuisances should hold a Certificate of Competency, presented a 
memorial to the President of the Local Goyemment Board, 
setting out what had already been done by the Examinations of the 
Sanitary Institute, and urging the desirability of these Examinations 
and Certificates being recognised in this proposed measure. The 
Council were informed by the President of the Local G-oyemment 
Board that the matter should receiye consideration. 

Early in the year a deputation from the Association of Public 
Sanitary Inspectors waited upon the Council, and iu*ged the desira- 
bility of certain modifications in the Examination for Inspectors. 
The chief points in the suggested modifications were: — (1) That 
no Candidate should enter for Examination unless, by preyious occu- 
pation and experience, he is fitted to discharge the duties of an 
Inspector of Nuisances ; (2) That there should be two grades of 
Inspectors' Certificates; and (3) That building construction should be 
added to the Syllabus of Examination. 

These subjects and others connected with the Examinations ar& of 
the greatest importance, and the Council haye therefore referred the 
whole question of the Examinations to a Special Committee, in order 
to consider it in all its bearings. The difficulty of dealing with the sub- 
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ject is enhanced by the indefinite manner in which the duties and 
responsibilities of Officers are expressed in Sanitary Acts of Parliament. 

The Course of General Lectures given during the Winter Session 
included the following subjects : — 

«^ The Future of tbe Amalgamated Societies, the Parkes Museum 
and Sanitary Institute of Great Britain." Sir Douglaji 

GaLTON, K.O.B., D.G.L., LL.D., P.B.8. 

'* The new Local Government Bill and the County Councils, espe- 
cially in relation to Sanitary Administration." Ernest Habt. 
*' London, Ancient and Modem, from a Sanitary point of view." 

G. V. POOBB, M.D. 

" The Worm Parasites of Human Food." Prof. F. Jbfpbbt Bell. 
'^ Notification of Infectious Diseases." B. A. Whiteleggb, m j>. 
"The Metropolitan Sewage Question." Col. W. Hope, 9,€. 
" Fungi in their relation to Putrefaction and Sanitation." Prof. 

Geobqe B. Milne Mubbat. 
" House Sanitation from a Householder's point of view." Prof. 

W. H. COBFIELD, M.A., MJ). 

** The Bagshot Sands in relation to Health." Alfbed Hayilakd, 

M.B.O.8.B., late Lecturer at St. Thomas's Hospital. 
'^ Bural Epidemics." Bushell Anningson, m.d. 
" Fires and Fire Escapes, and the Prevention and Arrest of Fires." 
H. E. Datis, kte Chief Officer of Margate, Westgate, 
Broadstairs, and St. Peter's Fire Brigades. 
The Council desire to record their thanks to the Lecturers for the 
service they have rendered in advancing the objects of the Institute. 

A Course of Lectures to Ladies on Domestic Hygiene was held 
during Lent, and included the following subjects : — 
" Child Culture." A. T. Schopield, m.d., m.b.o.s. 
•* The Chemistry of Dairy Produce." (Two Lectures.) A. Wtntbb 

Bltth, M.B.C.S., r.cs., r.i.o. 
" Chemistry of Cleaning." Prof. V. B. Lewes, p.c.s., p.i.c, &c. 
" Bread." William Jagg, p.o.s., p.i.o. 
" Domestic Uses of Petroleum Products." Bgtebton Eedwood, 

P.O.S., r.i.o. 
The ladies attending were invited to write reports upon the 
Lectures, and Certificates for satisfactory reports were awarded to 
eight ladies. 
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Many of the Lectures were elaborately illustrated with experiments, 
diagrams, and specimens, and the Council wish to express their 
gratitude to the lecturers for the trouble taken by them. 

In June and July a Course of Ten Lectures and Demonstrations 
was arranged, dealing with subjects connected with Hygiene of special 
interest to the medical profession. The following Lectures were 
given, and were open free to all members of the medical profession : — 

''Some Considerations on Ocular Hygiene." E. BBUDEinsLL 

CaBTEB, F.B.G.S. 

'' On the Infectious Hospitals of London as a Defence against 
Epidemics." Edwabd Sbaton, m.d., p.b.c.p. 

" Vital Statistics." Louis Pabkes, m.d., d.p.h. (lond.) 

"The Water we drink." E. W. Pebegbinh Bibch, m.ikst.c.b. 

" House Sanitation.'* Prof. W. H. Cobfield, m.a.,'M.d. (oxon.) 

" Adulteration." Chas. E. Cassal, e.o.s., e.i.o. 

"Medical Guidance in the Selection of Schools for Certain 
Children." Clement Ditkes, m.d. (loio).^, m.b.o.f. (lond.) 

"Warming, Lighting, and Ventilation." Sir Douglas Galton, 

K.C3., D.O.L., LL.D.,' E.B.8. 

" Meteorology in Eelation to Health." G. J. Stmons, f.b.s. 
" Bacteria in Eelation to Disease." Prof. E. M. Cbooeehakk. 

In recording their thanks for all these yaluable Courses of Lectures, 
the Council would point out that the lecturers have given their 
services gratuitously, and without any expense to the Institute for 
diagrams or apparatus. 

The Congress was held in the city of Worcester in September, 1889, 
under the Presidency of Mr. G. W. Hastings, m.p., and The Eight 
Hon. Earl Beauchamp, the Lord Lieutenant of the County, accepted 
the office of Patron of the Congress. The reception given to the 
Institute was very cordial; there were present about 100 
Members and Associates of the Institute, 178 holders of Congress 
tickets, and about 50 invited guests, including 'representatives from 
sanitary authorities in several important towns. 

The subjects brought forward in the various sections were of 
considerable importance and interest ; a full report of the papers 
read and the discussions upon them will appear in the Transactions 
of the Institute for 1889. 
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The Gonferenoe of Medical Officers of Health has now become a 
yery important feature of the Congress. This year the country 
meeting of the Society of Medical Officers of Health was held in 
Worcester at the same time as the Meeting of the Sanitary Institute, 
and the organisation of the Conference was jointly undertaken by 
the Institute and the Society ; subjects of considerable interest were 
brought forward and discussed by well-known and representative 
medical officers, and the Conference was well attended. This 
Conference has afforded an example of the utility of providing an 
opportunity for those engaged in sanitary work all over the country 
to meet and discuss matters in which they are severally interested, 
and has led to a proposal that a Conference for Sanitary Inspectors 
should be arranged in future Congresses. The Council will take the 
matter into early consideration. 

The Exhibition was open 23 days, and was visited by about 23,000 
persons. There were 108 Exhibitors. The Judges awarded 17 
Medals and 46 Certificates; 73 exhibits were selected for further 
practical trial and testing. The results of these trials will be reported 
at a special meeting in the spring, when the Medals and Certificates 
will be presented. 

A Special Committee has been appointed to consider Bills relating 
to Sanitary matters introduced into Parliament, and on their re- 
commendation the Council decided to take the following action with 
regard to Bills introduced last session: to petition against the 
Sanitary Begistration of Buildings Bill ; to petition in favour of the 
Diseases Notification Bill, and of the Poor-Law Bill. The Sanitary 
Begistration of Buildings Bill did not reach the second reading, but 
the other two have become law. 

The important question of Smoke Abatement has been several 
times under the consideration of the Council. At the Exhibitions of 
the Institute a special Section is devoted to apparatus designed to 
promote this object. The Council have appointed a Special Com- 
mittee to consider in what vray the Institute can best take action to 
promote the abatement of smoke, which so largely affects the health 
and well-being of the community. 

Early in the present year H.E.H. The Duchess of Albany graciously 
consented to become Patroness of the Institute. 

It is with much regret that the Council have to report the deaths 



57 

of James Howard, Eellow, of the Eight Hon. Lord Mount Temple, 
Dr. S. O. Habershon, William Parkes, and Dr. J. W. Sanders, 
Ordinary Members, and of E. C. Ghappell, Associate ; two Members 
have retired. 

Since the incorporation of the Institute in August, 1888, 554 
Members and Associates from the Sanitary Institute of Great Britain, 
and from the Parkes Museum have been enrolled, and 96 Ordinary 
Members and 104 Associates have been elected. The registers of 
the Institute contained, on September 30th, 116 Fellows, 421 
Ordinary Members and 207 Associates, making a total of 744. 

The Council are glad to record this large and rapid increase during 
the year of nearly 200 Members and Associates, as evidence of the 
appreciation of the work done by the Institute. 

Several interesting exhibits have been added to the Museum during 
the year, including a Health Cabinet for the purpose of demonstra- 
tion at Lectures. About 8500 persons visited the Museum. 

Owing to vrant of funds, the Council have not yet been able to 
complete the catalogue and classified index of the Museum which 
they have long had in view and much at heart. They trust that the 
increased support which the Institute is receiving, will enable 
them to proceed with the matter during the ensuing year. 

The Library is now much used by Students attending the Lectures. 
Since August, 1888, about 750 volumes and pamphlets have been 
added, and the general Catalogue is now nearly complete. 

The Examiners of the Eoyal College of Physicians, of the Eoyal 
CoUege of Surgeons, and of the University of London, have made 
use of the Museum for the purpose of the practical portion of their 
Examinations for the Degree or Diploma in Sanitary Science. The 
Maria Qrej Training College, the Home and Colonial College, 
Professor Corfield, Mr. Fairchild, Dr. Kelly, Dr. Louis Parkes, Mr. 
Pope, Mr. Walter Pye, Dr. E. Seaton, Dr. Turner, and Dr. Walters, 
have also on several occasions made use of the Museum for the 
purpose of giving practical demonstrations to their classes. 

The Council have been urged to take steps towards a Federation 
of the various Sanitary Societies, and in response to a deputation 
from the Manchester and Salford Sanitary Association, which waited 
on them at the Worcester Congress, they have agreed to draft a 
scheme and bring it under the consideration of the principal 
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Societies interested. The Council believe that, if satisfiictorj 
arrangements can be made, a Federation of this kind will be 
productive of much good in strengthening and consolidating sanitary 
effort. 

In accordance with the Articles of Association the Council have 
prepared a code of By-Laws, which has been issued to the Members 
and Associates. 

The financial statements appended to the Beport show the assets 
and liabilities taken over from the old societies, and also the cash 
receipts and payments up to September 30th, 1889. As the financial 
year does not close until December 31st, this hitter statement does 
not include assets and liabilities, and in no way shows the financial 
position of the Institute at the present time. 

The Council, therefore, propose to make out a complete statement 
upon the dose of the financial year and to issue it to the Members. 

DOUGLAS GALTON, 

Chairman of Council. 

E. White Wallis, Secretary. 
27ih Nov., 1889. 
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EEPORT OF THE COUNCIL, 

Read at the ORDINARY GENERAL MEETING, 

MARCH 25thy 1890. 



From the completion of the period covered by the hist Annual 
Beport, but a short time remained to the end of the year 1889 ; 
there is therefore little for the Council to record in the present 
Beport. 

Two Examinations have been held — one in November in London, 
and one in December in Manchester ; both for Inspectors of Nui- 
sances. In November sixty-nine Candidates presented themselves, 
and thirty-nine were certified to be competent as regards their 
sanitary knowledge to discharge the duties of Inspector of Nuisances. 
In December twenty Candidates presented themselves, and twelve 
were certified to be competent as regards their sanitary knowledge 
to discharge the duties of Inspector of Nuisances. 

This Examination at Manchester is the first that the Institute has 
held out of London, and it was arranged on rather short notice ; but 
the result shows that it was useful in making the Examinations of 
the Institute available to those who could not conveniently come to 
London for the purpose. The Council have now under consideration 
the arrangement of an Examination at Bristol at the end of June, and 
a number of applications have already been sent in by Candidates. 

Since the Examinations were first established, Twenty-eight 
Examinations have been held, and eight hundred and seven Candidates 
have been examined, of whom sixty-two have passed the Examination 
for Local Surveyors and four hundred and thirty-six that for Inspector 
of Nuisances. 

A course of lectures and demonstrations for sanitary officers was 
held in October and November, 1889. The course is especially 
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adapted for candidates preparing for the Institute's Examinations for 
Inspector of Nuisances, and comprised the following lectures : — 
Introductory Lecture. '* General History, Principles, and Methods 

of Hygiene.** Sir Edwin Chadwiok, k.o.b. 
"Water Supply, Drinking Water, Pollution of Water." Dr. 

Louis Pabkes, d.p.h. (Lond.) 
" Drainage and Construction." Prof. H. Eobikson, M.iirsT.c.E. 
" Ventilation, Measurement of Cubic Space, Ac." Sir Douglas 

GaLTON, K.O.B., D.O.L., LL.D., F.E.S. 

"Sanitary Appliances." Prof. W. H. Cobpield, mjl., m.d. (oxon.) 
"Scayenging, Disposal of Eefuse and Sewage." H. Pebcy 

BOULNOIS, M.INST.O.E. 

"Food (including Milk), Sale of Food and Drugs Act." 

Chablbs E. Cassal, f.o.s., f.i.o. 
"Infectious Diseases and Methods of Disinfection." Shibley 

F. MUBPHY, M.E.O.S. 

" General Powers and Duties of Inspectors of Nuisances ; Method 

of Inspection." J. F. J. Sykbs, m.b., b.sc, d.p.h. 
"Nature of Nuisances, including Nuisances the Abatement of 

which is Difficult." J. F. J. Sykes, m.b., b.sc., d.p.h. 
" Sanitary Law. General Enactments, Public Health Act, 1875, 

Model Bye Laws." A. Wynteb Blyth, m.b.c.s. 
"Sanitary Laws and Eegulations Governing the Metropolis." 

A. Wynteb Blyth, m.b.o.8. 

The Council desire to record their sincere thanks to the lecturers 
for the great benefits they have conferred upon the students. 

The numbers attending these lectures show a considerable increase. 

A desire having been expressed for discussions upon sanitary 
subjects, which were hardly in place after general lectures, the 
Council arranged for Sessional Meetings during the winter and 
spring. The first was held on December 11th, when a paper was 
read upon "The Disposal of Sewage," by W. Santo Crimp, 
ASSO0.M.INST.C.E. The paper was followed by a discussion. 

It is with much regret that the Council have to report the deaths 
of H. B. Newton and W. H. Weddell, Members. Four Members 
have retired. Since Sept. 30th 18 Fellows, 20 Members, and 6 
Associates have been elected. The Begisters of the Institute con- 
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tained on December Slst, 134 Fellows, 416 Ordinary Members, 
and 211 Associates, making a total of 761. 

Tbe Library is in continual use by students attending lectures and 
others. About 70 Tolumes and pamphlets have been presented since 
September last. 

The examiners of the Boyal College of Physicians and of the 
Boyal College of Surgeons have made use of the Museum for the 
practical portion of their examination for the Diploma of Public 
Health, and teachers of hygiene have on several occasions brought 
students to the Museum for the purpose of giving demonstrations. 

The Council append to this Beport a complete statement of the 
Income and Expenditure for the year ending December 31st, 1889, 
and also statement of Assets and Liabilities at the close of that year. 

With reference to these statements, they would remark that the 
deficiency on the year of £602 3s. 2d., shown in the statement of 
Income and Expenditure, is made up of two items; one a cash 
deficiency of about £530, the other, a reduction of stock and deprecia- 
tion of leasehold, amounting to about £72. The cash deficiency is 
primarily due to the large amount of work undertaken by the new 
Society since the amalgamation, and to the profits irom the Exhibition 
at Worcester haying been less than the average amount. The Council 
are making efforts to clear ofi this deficiency by donations, and have 
appointed a special Committee, to consider the whole question of the 
financial position of the Institute, and to advise the Council what will 
be the best steps to take, to make the expenditure and the income of 
the Institute balance in the future. Certain modifications in the 
working of the Institute have already been made towards accomplish- 
ing this object. 

DOUGLAS QALTON. 

Chairman of Cauneil. 

R Whtth Wallis, Secretary. 
March 25th, 1890. 
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€ongxtBBtB j^tJCtr Irj ilgt Institute- 



LEAMINGTON, 1877, 

PrttOimt.— B. W. RICHARDSON, M.D., LL.D., P.R.8. 

^rnnlimts of i&ectunu. 

Section I. — ^Edwin Chad wick, C.B. 

„ II.— Gboboe Wilson, M.A., M.D., P.CJ3. 
„ III.— R. Baudbnbll Cabtbb, F.R.C.S. 



STAFFORD, 1878. 

Jlrcritrntt.— EDWIN CHADWICK, C.B. 

^xtfsSOtnts of iSectunu. 

Section I.— B. W. Richabdson, M.D., LL.D., P.R.8. 
„ II.— Heney Da*, M.D., P.R.C,S. 



CROYDON, 1879. 

t^ttttitjmt.— B. W. RICUARDSON, M,D., LL.D., P.R,8. 

IPrcstHnits of iSecttons. 

Section I.— Alfred Carpenter, M.D., M.R.C.P.Loiid., C.S.S.Camb, 
„ IL— Captain Douglas Galton, R.E., C.B., D.C.L., F.R.S. 
„ III.— G. J. Symons, F.R.S. 



EXETER, 1880. 

IpttsOjetlt.— THE RIGHT HON. EARL PORTESCUE. 

^restlinits of i^ecttons. 

Section I.— Prof, de Chaumont, M.D., PJSJS. 
„ II.— R. Rawlinson, C.E., C.B. 
„ III.— Sir Antonio Brady. 



NEWCASTLE-UPON-TYNE, 1882. 

Sresftimt— CAPT. DOUGLAS GALTON, R.E., C.B., D.C.L., P.R.S. 

{)restlient8 of Sections. 

Section I.— Denis E&cbleton, M.D., P.R.C.S. 
„ II.— H. Law, M.Inst.C.E. 
M IIL—Abthur Mitouell, MX, M.D., LL.D., P.B.S. 
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GLASGOW, 1883. 

iPttttitJeni— PROP. G. M. HUMPHRY, M.D., PJl.8. 

^^Ttsilimts of i&ectums. 
Section I.— Prop. W. T. Gairdner, M.D., LL.D. 
„ II.— Prop. T. Roger Smith, F.R.I.B.A. 
„ III.— R. Angus Smith, Ph.D., F.C.S. 



DUBLIN, 1884. 
IPrtsOinit.— SIR ROBERT RAWLINSON, C.B. 

^rnntimts of iSections. 

Section I.— T. W. Grimshaw, M.A., M.D. 
„ II.— C. P. Cotton, M.Inst.C.B. 
„ III. — Charlbs a. Cameron, F.R.C.SX 



LEICESTER, 1885. 

Jltwlimt- PROF. F. DE CHAUMONT. M.D., F.ILS. 

^rosCtinits of i^fcttoius. 

Section I.— Arthur Ransoms, *M. A., M.D., L.S.A., F.ILS. 
„ II.— Pbrcival Gordon Smith, F.R.I.B.A. 
„ III.— William Marcet, M.D., F.R.Met.Soc., F.aS., F.R.S. 



YORK, 1886. 

IPrenHmt.— SIR SPENCER WELLS, Bart. 

^resitients of iSectunu. 

Section I.— Prop. F. de Chaumont, M.D., F.R.S. 

„ II.— Baldwin Latham, M.In8t.C.E., FJK.Mbt.Soc. 
„ III.— William Whitakbr, B.A.. F.G.S. 



BOLTON, 1887. 

?PtariKent.-RIGHT HON. LORD BASING, F.R.S. 

^restUmts of i^cctions. 

Section I.— Prop. J. Russell Reynolds, M.D., P.R.S. 
„ II.— Prop. T. Hayter Lewis, F.S.A., F.R.I.B.A. 

„ III.— Prof. A. Dupr6. PH.D., F.I.C.. F.C.S., P.R.S. 
Conference of M.O.H.— Prop. W. H. Corfield, M.A., M.D. 



WORCESTER, 1889. 
JlrwOwtt— G. W. HASTINGS. M.P., J.P. 

^resiHents of i^rctiomi. 

Section I.— George Wilson, M.A., M.D. 

„ IL— Henry J. Marten, M.Inst.CB. 

„ III.— J. W. Tripe, M.D., F.R.C.P. F.R.Met.Soc. 
Conference of M.O.H.— Prop. W. H. Corfield, M.D. 
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©Ecus 0f % ^OtiQUBB, 
Hbld at Wobcesteb, 1889. 



patron* 

The Right Hon. £arl Bkauchamp. 

Lord Lteutmemi of tht County <n/ WorceUer, 

president 

Gbobob Woodyatt Hastings, M.P., LL.M., D.L., J.P. 



tl)fce«>pre0f{)ent0* 



The Bight WonUprnl the MAYOB of WOB- 
0B8TSB, Aldermaa Ernest Day, J.P., 
F.KJ.B.A. {Chturman of tfi$ Local Cfmerat 
(kmtmUtmJ* 

The Ufht JWonhlpfol the MAYOB of 

chIltenham. 

The Bight Worahipfol the MAYOB of 

DtDLBY. 
The Bight Wonhipftd the MAYOB of 

OLOUOESTBa 
The Bight Wonhipfnl the MAYOB of 

HEBBFOBD. 
Tbe Bight WonhiDfiU the MAYOB of 

KmOEBMINSim 
The lUght Worshipful the MAYOB of 

TEWKESBUBY. 
The high 8HEBI7F OF WOBCESTEB- 

SHIBB (John Brinton, Esq., J.P.) 
Tbe SHEBIFF of WOBOESTEB (Councillor 

G. H. Williamson). 
The OHAMBEBLAIN of WOBOESTEB 

(Oraneillor W. Winwood). 
OHAIHMAN of the LOOAL BOABD of 

BBOMSGBOVE. 
OHAIBMAN of the LOOAL BOABD of 

MALVEBN. 
OHAIBMAN of the LOOAL BOABD of 

MALVEBN LINK. 
OHAIBMAN of the LOOAL BOABD of 

ttTOUBPOBT. 
Tbe Bight Hon. VISCOUNT (X)BHAM. 
Tbe Bight Hon. LOBD WINDSOR 
The Very Bev. DEAN of WOBCESTEB 

(John Gott, D.i)J 
The Bev. the Hon. a. DOUGLAS, MJL 
The Hon. GEO. ALLSOPP, m.p. 
MAJOB GENEBAL SIB CHABLES JOHN- 
SON, K.aB. 
SIB DOUGLAS GALTON, K.CB., D.C.L., 

UfcD., F.B.S. 

Snt BIOHABD HABBINGTON, babt. 
SIB £. A. H LECHMEBE, babt., M.P. 
BIB BIOHABD TEMPLE, BABT., M.P., 0.0 S.I., 

D.O.X*., LL.D. 

SIB HABBY FOLEY VEBNON, BABT. 
O. E. ABELL, JJ>., (V. P. (Chamber of 
CoDuneroe). 



ALFBED BALDWIN, J.P. 

LIEUT.-COL. BELLEBS, J.P. 

B. W. BINNS, F.8.A. (President Woroester 

diamber of Commerce). 
J. A. BBIDQES. J.P. 
BOBEBT BEBKELEY, J.P. 
FBANCIS r. BOND. M.D., BJL, F.B.8.1. 
Bev. CANON OATTLEY. 
Ber. CANON CREIQHTON, LL.D.,D.C.L. 
Bev. CANON CLAUGHTON. 
Bev. T. G. CUBTLEB. 
JOHN COBBETT, M.p. 
G. EMBaEY, F.I.O. (County Analyst, Glou- 
cester) 
G. H. FOSBBOOEE, lf.B.Oii., D.PJI. 
Aid. G. W. GBOVESNOB, D.L., J.P. 
A. F. GODSON, M.P. 
Aid- THOS. EOWLEY HILL, J.P. 
ALFBED HILL, M.D., FJ.O. (Analyst City 

of Birmingham). 
CAPT. H. HOWARD, J.P. 
0. PELHAM LANE, J.P. 
THOMAS LEA, M.P. 
Ven. ABCHDBACON LEA, J.P. 
CAPT. LEGGETr, Governor of H.M. Prison, 

Worcester. 
Bev. CANON KNOX LITTLE. 
LIEUT.-COL. VICTOR MILWABD, J.P. 
LIEUT.-COL. NOBBUBY, as. 
FRANCIS PABEEB. 
Aid. JOHN STALLAED, J.P. 
WM STBANGK, M.D., M,o.B., Worcester. 
HOBACE SWETE, M.D., D.P.B., (Analyst 

County of Worcester). 
TOWN CLEBK of WOBOESTEB (S. Southall) 
Bev. FATHER TUBNEB 
W. N. THUBSFIELD, M.D., D.P.H. 
LAWSON TAIT, F.B.0.8. 
HENB Y WILLIS. d.l.,j.p. (Chairman General 

Purposes Committee). 
J. W. WILLIS BUND, J.P. (Deputy Chaimilan 

Worcestershire Quarter Sessions). 
J. F. GBESWOLDE- WILLIAMS. 
O. WILSON, M.D. 
BOBEBT WOODWABD, J.P. 



l>on. Secretarfea, 

WILLIAM STBANGE, M.D., M.O.H. | HOBACE SWETE, M.D., M.O.H. 



f)on, TTreaaurer* 

A. 0. OHEBBY. 



Xocal 5eaetari2» 

WALTEB MILLAGE. 
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^utiQtB jof iljt €f l^xbitimt. 



ROOBBS FiBLD, B.A., MJN8T.C.B., Chaimum, 
A. WYNTBB BlYTH, M3.0.8. 

Pbof. W. H. Corfibu), m^., m.d.oxon. 
Baldwin Latham, mjnst.cb., F.a.a, vss. 
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SERMOIST 

Preached by Canon Ojieighton, 

m 

WOEOESTER OATHEDEAL, 

Sunday, September 22nd, 1889. 



Psalm cxxvii. 2. 

*' Except the Lord keep the city the watchman waketh but in vain." 



It is in no spirit of mere complimentary speech, but with a deep 
sense of reality and earnestness, that I say there is no occasion 
that could more strikingly bring before our minds all the ffreat- 
ness of England's past and all the hopes of England's luture 
than the occasion on which we meet to-day. I see before me 
the representatives of all that have made England great in the 
past, of all that constitute the strength of our national life in 
the present. In you, Mr. Mayor, ana the members of the Town 
Council I see the symbols of that spirit of local self-government 
upon which the freedom of England has always rested ; I see 
the symbols of those qualities which have made our country 

S-eat, and which still distinguish it from other countries in 
urope and at large. For the spirit of local self-government, 
the capacity for the management of our own affairs, is the special 
characteristic of Englishmen, the distinguishing inheritance of 
our past. It is an inheritance which our own day has increased, 
which daily becomes more precious to us, which we hope takes 
deeper root, and will spread still further in the future. And 
that power of local self-government — what moral qualities does 
it entail, not only on those who bear office, but on those who 
submit to their rule, not only upon the rulers, but upon the 
people whose representatives those rulers are ? It is amazing, it 
is gratifying, when we think of the amount of civic patriotism 
which every great English city can display, the amount of self- 
devotion to public interests, the willingness to sacrifice time and 
money, to give of your best to the good of the community of 
which you form part. It is a great symbol of, and a great 
testimony to, the unity of our English life and the way in which 
we are striving onwards and upwards to find out a path towards 
better things. We have reason to be proud of our local institu- 
tions; we have reason to rejoice in the feelings of civic j)atriotism. 
Woe betide us if we let them go, woe betide us if the love of 
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self-government, which is the foundation of our freedom, does 
not beat high in the heart of every Englishman. 

And yet you will observe that that sense of local patriotism, 
of which we are so proud, does not stop short at the boundaries 
of our domains. We have no exclusive civic pride. We do not 
rejoice that we are greater or better than other places. We are 
content to feel that we are citizens of no mean city. We are 
content to have the spirit of a dignified Corporate life displayed 
amongst us. We are content to go upon our way without 
jealousy, without rivalry, without wishing to put ourselves for- 
ward, merely striving that we may be worthy of the vocation 
whereunto we are called. Our local patriotism is strong and 
vigorous ; but it does not separate us from the great current of 
the national life. No 1 rather it leads us more distinctly and 
decidedly to flow strongly into that great stream, and to pour 
our energies into its mignty waters. We are reminded of that 
fact to-day by the presence here of my brethren, the Volunteers. 
They show the contribution which this city willingly makes 
towards bearing its share of the national burdens. It is again a 
characteristic of England that it does not lay burdens upon 
unwilling shoulders. England can count upon the willing 
offering of the time, the labour, the patience, the endurance of 
a sufficient nmnber of its citizens to provide for the work of the 
national defence. Again, England rests upon a basis of true 
freedom ; English life is laid upon the firm foundations of duty ; 
England appeals to its citizens, and England knows that this 
appeal will be readily listened to. 

Yet another thought^ characteristic of the best side of English 
life, is suggested bv the special circumstances under which we 
are met to-day. We are proud as a city to welcome guests 
within our walls ; we are proud as a city to think that we shall 
be the seat for a short time of the deliberations of those who are 
engaged in striving to direct the national attention to objects of 

freat and serious national concern ; and we welcome the Sanitary 
nstitute. We welcome them that we may listen to the teaching 
which they bring us ; that we may learn those lessons of which 
we all stand in need. It is another characteristic of English life 
that we are progressing, that we desire to go onwards, not 
resting satisfied with the achievements of the past, but with a 
deep sense of the problems which we have to face in the present, 
and of the difficulties which we have to overcome in the future. 
Convinced of this, we welcome all teaching we can receive. We 
ask that we may be shown how we may discharge our duties 
better. We beg that the seriousness of our responsibilities may 
be brought home to our minds. We do not refuse to undertake 
great tasks or to face onerous obligations. We only ask that 
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we may be convinced, assured; that we may see our duty 
clearly ; and then, in all himiility, we are ready to accept the 
accompanying obligation. 

How important is the subject that is to be brought before our 
attention this week 1 perhaps need hardly say ; but here in this 
place there are one or two considerations which I will lay before 
you — considerations bearing on the religious duty, and the 
religious spirit, with which we ought to enter upon our hearing, 
or our teaching, in the week that begins to-day. 

The question of the organization of common life is one which 
increasingly comes home to us. More and more does it become 
an object of general concern that common life should be 
organized well, that it should be organized in a healthy way, so 
that every human being should have his due share of the great 
gifts which God bestows upon all men. But we have to admit 
that the rapid development of modern days — all that we proudly 
speak of as progress, civilization, and the advance of industry — 
all this has done much to deprive the great masses of Englishmen 
of many blessings which they enjoyed in simpler times. I take 
it that it is the highest glory of the Sanitary Institute to 
recognise this grievance and try to remove it. It tells us that 
modem progress has been bought at a heavy price. It has done 
ill as well as good ; it owes a compensation for the evils which 
it has wrought. Industry and commerce sacrifice many victims 
to their progress. It is for us to do our best that the sacrifice 
should not be excessive, that the good of the few should not be 
procured at the sacrifice of the many. We have to consider in 
what way we can make compensation for the evils which our 
industrial system unavoidably inflicts upon a great number of 
our population. 

God made the world and took pleasure therein. God spread 
a covering of free pure air which all admit men could enjoy. 
Aye, but modem industry, remember, has poisoned that clear 
air of God, has filled it with fumes pestilential and detrimental 
to the health of many who are compelled to live within their 
reach. God made the water to trickle from many fountains, 
and gather in many streamlets, tliat flow into the rivers. God 
sent it forth pure and clear, a refreshment unto man. Modem 
industry has polluted the sources of our streams, has filled them 
with noxious products, has rendered them turbid and discoloured, 
no longer a joy unto the eye, no longer fitted to supply man's 
needs. Modem industry has drawn men to live together in 
masses in which they never lived before ; and by bringing men 
together in masses has brought about conditions of common life 
which are in many case hurtful to health, and in all cases tend 
to rob life of its simple and natural pleasures. 
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This 18 the subject which you have undertaken to consider, 
which is of universal concern — how these wrongs may be 
remedied, how clear air may again carry health into the lungs, 
how our water may again be made pure, and refreshing to the 
weary and the toiler, how the surroundings of life may be made 
decent, so that life itself may be made healthful, may be made 
pure. These are great questions. Surely they appeal to the 
natural justice of every man. Surely the organisation of our 
common life, so that every man can enjoy those great boons of 
nature which he was bom to possess, is a question to which, as 
Christian men, we ought to turn our most serious attention. 

But yet another thought — the progress of science. We speak 
of it, we are proud of it. The progress of science — have you 
thought of the responsibilities which the growth of knowledge 
brings to every man? The surer knowledge of the laws of 
Nature — what is it but a perpetual revelation of God's purposes 
to man ? The contents of that revelation are assuredly binding 
on our consciences and form part of our duty as Christians. 
Whatever science shews us to be true it has a claim upon our 
attention and ought to influence our acting. Remember the 
answer of Jesus to the question, ** Master, who did sin, this man 
or his parents, that he was born blind ? " The answer came^ 
" Neither did this man sin nor his parents, but that the works 
of God might be made manifest in him." The cause of affliction 
and ill-health is not to be found, as of old it was found, entirely 
in the sin or oflfence of the sujBferer or his ancestors. Suffering 
and affliction is a manifestation of the works of God, and we 
recognise God's call to us as individuals when we have to face 
illness. All manifestations of God's works call for a cor- 
responding effort on our part ; and when science demonstrates 
the causes of ill-health, there is an addition to human knowledge, 
which involves a new responsibility both for our individual selves 
and for the common welfare. Every man has the right to live 
in such way that he can offer himself, with all his natural gifts 
and capacities, to God's service. Shall we offer unto God the 
maimed and the lame and the blind and the halt ? Shall we not 
consider that it is our duty to see that all men should grow up 
in the enjoyment of health and strength and vigour, that thereby 
they may be the more able to serve God in their day and 
generation. 

Oh I to pass along the street and see the pallid faces, the 
languid step I It is a reproach to us — these things ought not to 
be, for we know that they need not be. And if there come any 
among us who can teach us better how these things may be 
avoided, if there come any among us who, with wisdom and 
vdih forethought and with prudence, can put before us means 
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by which our common life may be improved, by which that 
precious gift of health can be increased and brought unto the 
humblest and the lowliest ; then, dear friends, are we not bound 
to give them a hearty welcome, to listen to them, to value them 
highly for their work's sake, to submit ourselves to the message 
wmch they have to bring? 

Again there is the analogy between the health of the body 
and the health of the soul which St. John recognised when he 
hoped that lus friend ** might prosper and be in health even as 
his soul prospered." It is hard for those who live with enfeebled 
frames amid neglected and filthy surroundings to feel strong 
aspirations after the beauty, the pimty and the truth of a 
spiritual life. The other night 1 passed through one of the back 
streets of this city. It was at a time when the workmen left 
their work, and wnen the street was crowded with many men 
who were hastening, some to their homes, some to their pleasures. 
And as I passed by I saw one little group which consisted of 
three little girls of the age of four or five who had been placed 
by an elder girl upon a doorstep that was higher than the street. 
There they were, ranged in a row, their little hands were folded 
and their eyes were shut, and the elder girl, who stood below in 
the crowded street, was teaching them to lisp out the words of 
the Lord's Prayer. I thought that there in this crowded street 
was a symbol of the real operation of the work of God's Holy 
Spirit, that there was a lesson from which every casual bystxiuder 
had much to learn, and then I thought of those fair young souls, 
like rosebuds opening in the garden of God — what would be 
their future ? Would the seed thus so>vn take root and bear 
fruit? Would those buds blossom with all the beauty God could 
give, or would the canker worm destroy? Would they perish 
there amid the evil that gathered round them ? 

The conditions under which Ufe is lived, the unwholesome air 
of the factory, the crowded room, the ill-ventilated chamber, all 
those things that rob the body of its vigour, how must they re- 
act upon the soul ? You heard in the Epistle this morning of 
the works of the flesh — uncleanliness, hatred, variance, drunken- 
ness, revelling. Do not these things, think you, come very largely 
from, and are they not greatly affected by, the physical conditions 
with which life is lived? If we allow health and strength to be 
slowly sapped bv want of consideration of the actual physical 
conditions in which life is lived, surely we are responsible for 
bringing ruin to the young soul, for not doing our part, to clear 
the weeds from the fair garden of God, so that every plant that 
is sown therein by the grace of His Holy Spirit may grow into 
all the beauty which the grace of God alone can give. Yes, 
there is much to be done. It is useless for us to f ola our hands 
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and speak of past progress or present civilisation. The level of 
the past can only oe maintained, and the progress of the future 
can only be assured, if we offer ourselves, hearts and souls, to 
Go<l, and work our work in humble dependence on His will — It 
is as true now as it was in the days of old. It is useless that 
you raise your voices as guardians of the public health, unless 
God provides the attentive ear and the willing heart; for you ask 
both for prudence and unselfishness; you urge measures of 
precaution which are often opposed to self interest. 

Our common life cannot be built upon a basis of self interest. 
No ; our common life must be built upon the basis of self-sacrifice 
— self-sacrifice which God can bless. Our sacrifice must be 
brought to the altar of God that He may hallow it before we 
oflfer it to the service of our fellow men. That is the great 
reason of our meeting here to-day, that we may hallow to God 
all we have striven to do for the common good in the past, that 
we may ask God's blessing upon all our endeavours in the future. 
We have brought ourselves to Him that we may ask Him that 
He will now lift up our hearts, so that we may see and know 
what things we ought to do; that by the help of His Holy 
Spirit we may have that true judgment in all things whereby 
only the lessons of science and the teachings of wisdom can be 
made fruitful to the eternal good of man. 
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Delivered Sept 24<A, 1889, 



By Geobge Woodyatt Hastings, M.P., LL.M., D.L., J.P., 



PBESIDEirr OF THE CONOBESS. 



Ladies and Gentlemen of the Sanitary Institute, 

It was, I assure you, with unfeigned reluctance that I 
consented, at the kind request of your Council, to accept the 
Presidency of your Congress ; not from any want, as you may 
well believe, of sympathy with your objects or of admiration for 
your past efforts, out because I did feel how many there were much 
more competent than I can pretend to be to fill this position. 
To-night there are many here from whom I would gladly learn, 
there must be very few whom I could presume to teach. The 
great profession of medicine has, for instance, the highest 
claims to precedence on the subject of sanitary science. Sani- 
tary engineers, again, can speak with an 'authority far beyond 
that of anyone who has not been trained in their profession, 
and sanitarians of all classes who have been able to devote their 
time to this great subject are entitled to be heard when others 
who have not had their advantages ought to be silent. There 
are, indeed, two respects in which 1 may venture to think that 
I may have some knowledge and some claim to be heard. Tlie 
Social Science Association, to which my friend Sir Douglas 
Galton has alluded, dealt largely for many years with the 
great subject of public health. Its transactions are replete 
with information. They are a storehouse of knowledge on sani- 
tary subjects, and it would be affectation in me to pretend that 
during my long connection with that Association I did not learn 
a good deal, at any rate in a theoretical point of view, in regard to 



78 UTAUOXTBAL ADSSBSS. 

sanitary work. And again, during seven sessions of Parliament 
I have served on that Sessional Committee of the House of 
Commons, which goes by the name of the Police and Sanitaiy 
Committee of the House, to which committee are referred all 
bills dealing with sanitary questions, and of that committee I 
have now through three sessions had the honour to act as 
chairman. Naturally, during that period I have had a large 
number of sanitary questions brought before me, argued 
before me by some of the ablest counsel in the land, sup- 
ported as to their details by expert witnesses of great know- 
ledge, and I have learnt, necessarily, sitting with that 
committee, much of the detail of the work with which you 
in this Institute deal. 

I therefore will venture, though with humility, to make a few 
observations to you this evening on some practical questions 
relating to sanitary administration in this country. But before 
I do so I ask to be permitted to express one great regret of mine 
concerning an absence this evening. I had hoped to have seen 
here one — I sent a special invitation to him, — one whom I must 
call the father of sanitary science in this country, Sir Edwin 
Chadwick. He had been most anxious to be present. He has 
written to me a most kind letter expressing his sympathy 
with this meeting and his undiminished desire for the improve- 
ment of public health ; but at his patriarchal age, with the 
weight of 90 years upon him, it is not to be wondered at 
that he does not feel equal to the journey to Worcester and 
the return journey home. That, I believe, is the only reason 
for his absence. 

Now, I would venture to point out that there are many 
influences on the state of public health in this country which, 
in dealing with this question, we ought to take into considera- 
tion, and it is the consideration of these influences on public 
health which, I think, will lead us to understand by what means 
public health can be best preserved. First, there is one great 
influence on the state of public health, and that is the influence 
of habitation, one, perhaps, much wider than we are usually in 
the habit of believing. I fancy that a very wide research into 
the various conditions of habitation would be necessary before 
we could arrive at any exact knowledge as to the causes of the 
fluctuations of public health in this country. We should have, 
for instance, to go into geological questions with regard to soil 
before we could solve all the problems. We should have to 
consider conditions of subsoil and many others which we are 
not usually in the habit of t.aking into account. It was only 
to-day that I heard an interesting iPact bearing on this aspect of 
the question — that in the city of Salisbury, for instance, in 
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consequence of the drainage of the subsoil, the deaths from 
tuberculosis in that city were diminished by one half. 

Now, I venture to say that many people will exclaim, '^ who 
would have thought it f " Who, on looking at a town, would 
have been able to divine that by some alteration in that which 
is wholly hidden from our gaze — the condition of the subsoil — 
you could, by a simple process, produce such a wide and bene- 
ficial result? That is one of the circumstances which we have 
to take into account. 

Now, in this matter of habitation, one of the first necessities 
to which we have to look is that of efficient drainage; and that, 
again, is a very much wider subject than the public at large, 
perhaps, are apt to believe. When you talk to them of dram- 
age they imagine that if the drain is put in there is an end of 
the matter ; the work is done. But I think we know, as sani- 
tarians, that there is a good deal more to be thought of. We 
have, of course, to consider, in setting about the work of the 
drainage of the town, respecting the removal of the sewage. 
What are you to do with the product? W^liat are you to do 
with the sewage which you carry away ? When the work of 
draining towns was first commenced that was thought to be very 
simple. The nearest river or the neighbouring stream was 
thought to be by far the most convenient receptacle for every- 
thing that was carried away from the town ; but I hope we 
have all learned better things than these, and are beginning to 
understand that the very last place into which you should turn 
your sewage is that which is intended by Providence for giving 
one of the first necessaries of life to the population, and afford- 
ing alike health and pleasure to all who are able to look on it 
or drink of it. 

Now, in regard to this matter, I would venture to point out 
to you that a recent Act has given greater facilities for pre- 
venting the pollution of rivers and streams than existed before. 
The Local Government Act has placed in the hands of County 
Councils extensive powers, and it depends upon them to decide 
in what way those powers shall be used. If they are used 
firmly and efficiently I cannot doubt that a very considerable 
improvement in the condition of our rivers and streams will 
take place throughout the country. In this county, to which 
this evening I may be permitted more especially to allude, we 
have two fine rivers, intended, I think we may venture to say, 
by Providence for the supply of food, for the supply of pure 
water, for the purposes of health and recreation. But, so far 
as I have been aole to judge, if things go on as they are, neither 
the Severn nor the Teme are likely to be useful for those pur- 
poses. I do not know whether many here will recollect the 
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beautiful lines in which one of the great poets of our country 
addressed the river Severn. He spoke of her as a lovely 
nymph : 

" Sabrina fair, 

Listen where thou are sitting 
Under the glassy, cool, translucent wave, 

In twisted braids of lihes knitting ' 
The loose train of thy amber-dropping hair." 

That was Sabrina or the river Severn ; but I can only say 
that if John Milton were now alive, and were able to look at 
86me spots to which I could take him on the river Severn, 
where an outfall sewer is discharging its contents from the 
neighbouring town, he would begin to doubt whether if the 
tresses of Sabrina dropped at all it was anything like amber 
with which they dropped ; and you know well that what I say 
of the Severn applies to the rivers to a very large extent 
throughout our land. Now, it will rest with our County 
Councils to say whether they will resolve that the powers whicn 
Parliament has given them — powers which I am convinced 
that public opinion will support if they are rightly exercised — 
shall be so used that this pollution can go on no longer. 
I am glad to say the County Council of Worcestershire have 
already taken the important step of addressing the County 
Councils of Herefordshire, of Salop, of Montgomeryshire, 
and other counties — I name only those three for obvious 
reasons — asking them to unite with us in forming (as the Act 
enables us to do) a conjoint board, for the purpose of preserving 
the streams of the Severn and tlie Teme throughout the whole 
length of their flow from pollution. But I regret to say that 
up to this moment our negotiations have been fruitless — ^not a 
single county has been found willing to join with Worcester- 
shire in this good work, and I can only express my hope that 
wiser thoughts will ultimately prevail. It is useless or next to 
useless for a county to take steps to prevent the pollution of a 
stream within its own borders if that stream is to suffer con- 
tamination from towns and counties above. Unless the 
counties of Montgomery and Salop and Hereford will join with 
us in protecting the Severn and the Teme, those two noble 
rivers can never be free from pollution, and it is my wish, 
speaking here this evening to an assembly drawn from a much 
wider area than our County Council here can be, to appeal 
through you to public opinion, and to ask whether, when we 
are willing to do our utmost to save those two rivers, to keep 
them free from impurity for the discharge of the duties for 
which unquestionably in our belief Providence has created 
them — whether we are to be thwarted by the reluctance of 
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other connties to join in the good work by protecting the 
streams above, while we are willing to keep them pure below ? 

Now, ladies and gentlemen, with regard to a very vexed 
question — that is, the disposal of sewage — I would say a few 
words. I have myself a very strong belief that the best way 
of disposing of town sewage is to allow it to flow direct in a 
liquid form upon the land. It then passes through the natural 
purifier, the earth, and can be returned to the adjacent stream 
without doing any detriment thereto ; and I have had before 
me in the Committee of the House of Commons to which I 
have alluded a remarkable example in the town of Reading of 
the success of such a system. Now, the town of Reading 
sends the whole of its sewage after it has passed through its 
sewers on to a sewage farm below the town. The sewage 
simply flows upon the land. As you well know, this greatly 
fertilises the land, and facilitates a rapid production, and the 
sewage farm is used for the purpose of feeding cows, who 
give a large milk supply to the inhabitants of the borough. 
Now, it seems to me that that is one of the best devices possible 
for the disposal of sewage. It answers every purpose; it is 
very quick ; it is very easy in its operation ; it is also highly 
beneficial. It disposes of the sewage immediately; it makes 
the sewage highly fertilising to the land ; and at the same time 
it tends to supply the towns with an article which among an 
urban population is of urgent and daily request. 

There is one detail with regard to the disposal of sewage 
to which I desire to allude. It came prominently before me 
during this last Session in the Bill promoted by the Corporation 
of Norwich, and it is a curious illustration of the defects 
which inevitably exist in technical legislation upon this matter, 
and the need for remedying those defects. The Corporation 
of Norwich applied for power to construct and maintain two 
different sets of sewers — one for carrying off the sewage, the 
other for carrying off the storm-water. I, in my ignorance, 
inquired why it was that they did not, if they desired to have 
a separate set of sewers to carry off storm-water, construct 
such sewers without coming to Parliament for powers to do so. 
Then it was properly pointed out to me that it was impossible 
for them to do so without Parliamentary powers ; and tor this 
reason, that although any sanitary authority can of course 
construct a separate system of sewers for storm-water, they 
cannot compel the householders to make any connection with 
their house-drains for that purpose. They have the power of 
compelling a householder to make a connection with the sewer 
by means of his house-drain for the purpose of carrying off 
sewage, but they have no power to compel him to make the 
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connection for the purpose of carrying off storm-water. 
Consequently, if they desire a separate system of sewers for 
storm-water, which, as far as I have been able to learn, is very 
desirable, especially where the sewage is intended to be used on 
a sewage farm, then they must come to Parliament for special 
powers for that object. We immediately granted those powers 
to Norwich, and unquestionably shall grant them to any other 
municipality that in future Sessions may apply to us tor that 

I)urpose. 6ut surely it would be far better tnat in the general 
aw of the land there should exist a power enabling any sanitaiy 
authorities who desire it to compel householders to make con- 
nections with separate sewers for the purpose of carrying off 
storm-water. 

I am anxious also to allude to another matter in connection 
with drainage — that is, to the absolute necessity of employing 
skilled and trained and intelligent labour for the purpose of 
making internal fittings. In the first place you make a house- 
drain to run into its sewer, and that is comparatively easy; 
but the question is are you sure that the internal arrangements 
behind are such as to convey into the drain, which is to run 
into the sewer, the sewage matter which you desire to be taken 
there. I have had within my personal knowledge a curious 
instance that the anticipated result — the naturally anticipated 
result — does not always follow. I remember in a building to 
which I will not allude more particularly — I well remenaber 
that with great pains the outside drains were constructed on the 
best sanitary prmciples, that the internal drain was made, and 
that it had been entirely believed that everything had been 
arranged in the most satisfactory way, and then it was dis- 
covered afterwards, when certain evils arose, that unfortunately 
the intelligent workman who had been employed to finish the 
arrangements had forgotten to make any connection between 
the internal fittings and the house-drain, and the consequence 
was that the whole of the sewage was pouring out under the 
floor of the place where the connection should have been made. 
I am told by those who have had considerable experience in the 
metropolis and other large towns that such events are by no 
means uncommon. 

Now, I think a most excellent work has been done and is 
being done by the Plumbers' Company in London, in taking 
care that a body of men are trained who can carry out this 
work in an efficient and skilful manner, who hold examinations 
to insure that the men to be employed shall know their work, 
and who further keep as I am told a register of skilled and 
oertificated workmen, so that anyone who desires to make sure 
that the man who is employed for this work really knows his 
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business has nothing to do but to consult that register, and he 
may be quite sure he will obtain what he wants. These are 
humble aetails, but on them, remember, health and life depend. 
A very small amount of neglect in sanitary work of this kind 
may lead to endless and terrible disasters in a household. 

Then, on the subject of ventilation again there is a great deal 
to be said. I am afraid we all think too little of it, and cer- 
tainly amongst those — ^and there are many in this country — 
who have not studied sanitary matters it is always difficult to 
discover whether they are aware of the benefits of pure air, 
and the necessity of letting external air flow freely through 
the house. In this connection I would call your attention to 
what I think is rather a remarkable exhibit in the exhibition — 
the Sanitary Exhibition — which was opened this afternoon in 
this city. I was very glad to see that a prize was given to 
this exnibit. I allude to the reversible window exhibited by 
Mr. Miller there. I had an opportunity when I was attending 
the British Association in Newcastle the other day of seeing 
the manufactory where these windows are made, and of 
having a specimen shown to me and the whole construction 
explained to me by the maker, and I have not a doubt that 
these reversible windows are most valuable on sanitary as well 
as upon other grounds. The windows can be operated upon by 
an ingenious system, so as at once to admit a free flow of air 
through nearly the whole aperture of the windows. On the 
ordinary plan of course each of the sashes will only let down 
or push up for a certain portion of the space ; but in this case 
the sashes bv being both operated at the same time admit at 
once a free now of air through the whole extent of the aperture. 
At the same time they are productive of this other great 
advantage — that they allow the window to be cleaned from the 
inside upon both sides of the glass; and although that may 
be perhaps for many private houses no very great convenience, 
for public institutions, for hospitals, for schools, for places 
that nave to be built in many storeys, it is an immense improve- 
ment. It is a sanitary improvement even, because it offers an 
opportunity for the more frequent cleaning of the window, 
and it is also an immense help m the way of saving danger to 
life and limb, by preventing the necessity for sending persons 
outside to stand on sills, or to clean the window under other 
dangerous circumstances. 

Now, I would venture also, as I am sure I am speaking to 
many who are interested in municipal administration, to say in 
one word how important it is to all that there should be good 
by-laws in regard to all these matters in force under sanitarv 
authorities* A great deal, as I am sure you all know, depends 
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npon by-laws. The general law can only for the most part 
lay down principles. It is through the by-laws of the various 
sanitary authorities that the real sanitary administration is 
carried out ; and by having good by-laws with respect to all 
these questions of drainage with wnich I have been dealings 
although you may not be able to remedy shortcomings with 
regard to old houses, you would be able to prevent the same 
defects arising in regard to new houses. Houses built after 
the by-laws had been enacted would have to be built on 
approved sanitary principles. 

The second influence on which I would speak is that of 
occupation, and there again we are all perhaps apt to overlook 
the effect on health of the various occupations in which people 
are engaged. I had the pleasure this afternoon of saying a 
few words to some members of the Sanitary Institute at the 
Royal Porcelain Works, and I am sure from what I heard and 
saw that they all admired the beauty of the manufacture and 
recognised the success that has attended its development in this 
city. But I regret to say that there is no question that the 
pottery manufacture here as elsewhere has often been produc- 
tive of disease amongst the operatives. I am glad to know that 
in our factory those causes of ill-health have been to say the 
least very largely diminished. Anyone who in going over the 
works will look at the old rooms and then look at the new 
rooms will see what an immense amount of improvement has 
been introduced in the matter of cubical space for those who 
are working, and also the improved ventilation which is every- 
where characteristic of the new buildings; and in that way 
no doubt a great number of the causes of disease have been 
prevented. jBut I fear th^t even still there are artisans who 
suffer from the occupation, and it will be our duty as it is our 
interest — when I say ours, I mean everyone interested in the 
porcelain works — to see that as far as possible those causes 
shall be done away with. And it is consolatory to know that 
invention is always at work to diminish the causes of disease. 

I was present at Newcastle the other day when a very 
interesting paper was read upon a recent invention which I 
believe wfll almost entirely remove the causes of mortality in 
one important industry in this country. I mean with regard 
to the making of bottles. A Mr. Ashley has invented a 
machine which will do away with altogether, or, at any rate, 
will largely diminish, the process of what is called bottle 
blowing. As many of you probably know, the old way (the 
present way) in which a bottle is made is by the operative 
blowing through a tube, blowing out the melted metal, which 
is heated to an almost incredible temperature, blowing it out 
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With his month at one end of the tube until it forms a bottle 
at the other end .of the tube. Well, the consequence of the 
glass blowers brea(thing the enormously heated air which is 
produced by the molten glass — how hot it is I should be afraid 
to state, because I do not exactly remember — and the conse- 
quence of their applying their mouth to the tube in which this 
metal is contained is so aestructive to the throat and lungs that 
few bottle blowers live beyond the age 'of 32. I believe the 
average age of a bottle blower is still lower, but very few live 
beyond the age of 32. Now, as I said in the discussion of this 
paper the other day, I believe if this great mechanical inven- 
tion (of which more than one expert then present spoke with 
admiration) can only be used throughout the country, the 
result will be that the occupation of a bottle maker wUl be 
just as healthy as that of any other artizan, and one cause of 
disease and death will have been removed from the industry of 
the country. 

Very often these appliances are not used because they are 
disliked by the men employed. It rests with Societies like this 
to spread a knowledge of sanitary truths throughout the 
country among the great bulk of the population, so that 
working men may become alive to their own interests, and 
be ready to adopt the beneficent means constantly being 
devised to improve the various industries in which they are 
engaged. There is another leading influence which acts upon 
health — the influence of the food which we take, A great deal 
might be said on this subject, coupled with that of adulteration ; 
but I am not going to dwell upon it. But there are two 
matters on which we ought to exert ourselves to prevent evil 
to the people. One is with regard to the water supply. Un- 
happily in many towns of this country the water is not really 
pure. It is very often believed to be pure when it is not abso- 
lutely free from the elements of disease. Knowing as I do the 
difliculties under which many municipal authorities labour in 
this question, I would not for one moment impute to them any- 
thing but a desire to preserve the health of those whose lives 
are entrusted to their care. But I do say the question of a 
really pure water supply is one which every sanitary authority 
throughout the country should be constantly bearing in its 
mind. It means a question of life or death to the people. It 
means constitutions constantly injured even when death does 
not ensue, and when the quality of the water itself, even though 
not absolutely impure, requires constant attention. There is 
another liquid to which attention should be directed. It is 
not even yet generally believed that the evidence of facts is the 
best way of calling attention to a matter of this kind. But I 
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can give you from the records of the Local Government Board, 
which have been most kindly placed at my disposal on this 
subject, the particulars of cases in which disease of the most 
terrible nature has been traced to milk. One is the famous 
Hendon Case, of which no doubt you have all heard. 

In that instance disease was extensively spread throughout a 
considerable district of London by the supply of milk, as it was 
believed, from a particular farm. An outbreak of scarlet fever 
took place wherever 'this milk was distributed. Where the 
milk went there was scarlet fever. I could not say that every- 
one who partook of the milk had the fever, but in every district 
in which it went there was a large percentage of scarlet fever. 
I am well aware of the controversy which raged, and which, no 
doubt, still continues, or which might be stirred up even out of 
the smallest provocation in relation to this case. I know well 
that two health departments of this country were at issue upon 
the question, and therefore I speak with reserve ; but, after 
studying the facts of the case, I venture to say it might not 
settle the question scientifically, but it might perhaps settle it 

Practical ly, if the issue whether the responsibility for the outb- 
reak attached to the milk or not was submitted to a jury of 
twelve educated and intelligent gentlemen. And with all the 
facts before them, I cannot imagine a jury which could find 
any other verdict than that the scarlet fever came from the 
milk. Of course, there are scientific questions behind the open 
question of ordinary deduction from fact ; but I maintain tnat, 
as a reasonable man guided by the ordinary weight of evidence 
and fact, I could not possibly arrive at any other conclusion 
than that the outbreak of scarlet fever in that case did result 
from the consumption of milk from that particular farm. 

The Veterinary Department seem to have taken up their 
position as if with an instinctive dislike of the idea that cows 
could be in any way to blame. — "How do you know but that 
there was somebody who went from a scarlet fever case to this 
farm, and took the infection of scarlet fever with him, which 
was taken up by the milk and re-produced scarlet fever in the 
persons to whom the milk was supplied ? " My answer must 
necessarily be that I could not possibly accept a mere hypo- 
thesis as against actual iacts placed before me. There is no 
proof whatever that any human being carried the scarlet fever 
to that particular farm, and that not being proved, and there 
being no evidence of any possibility of the transfer of contagion 
in that way, the only supposition is that it was in the milk 
itself. It was ascertained that most of the cows on that farm 
were suffering from a disease, slight in itself so far as the cows 
were concerned, and which simply bore so close a resemblance 
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to the ordinary vaccine disease, which is a prophylactic against 
small-pox, that one might have easily been mistaken for the 
other, but that this aisease^ on examination, proved to be 
of a distinctive chai'acter. That of itself would not have 
been sufficient proof that the disease poisoned the milk of the 
cows with scarlet fever. But then came this extraordinary 
fact, that there was one cow which had not that particular 
disease. She had come from another part of the country, and 
she remained healthy during the investigation taking place 
week after week by trained officers of the Local Government 
Board. And it was proved that her milk was, in the first 
instance, mixed with the milk of other cows. It was all thrown 
together and distributed together, and scarlet fever ensued 
amongst the people who partook of that milk. During the 
investigation it was thought important to keep the milk of 
the one cow separate. This was done and the milk was sold 
separately, ana no person to whom that milk was sold had 
scarlet fever. It was then mixed again, and it was found that 
scarlet fever arose amongst those to whom it was supplied. I 
want to know whether that is not sufficient legal evidence, to 
say the least of it, that it was the other cows which infected 
the persons to whom the milk was supplied. 

I have no doubt, morally, that the disease in cows, by what- 
ever name it is to be known, is capable, through the agency of 
the milk, of conveying scarlet fever to human beings. When 
thinking that over it is impossible to avoid becoming impressed 
with a very strong conviction as to the care there ought to be 
taken by all sanitary authorities in carrying out the provision 
of the Dairies' Order in respect to the healthy or unhealthy 
conditions of the cows who supply to the dairies their milk. 

There is another remarkable case. There was a dinner party 
at South Kensington. Sixteen people sat down. There were, 
of course, a certain number of servants in the house, and there 
were 150 people who came to an " At Home " in the evening. 
Now of the sixteen people who dined seven were seized with 
scarlet fever m a very short period. Several servants were 
seized with the scarlet fever also, and not a few of the people 
who attended the '* At Home " were similarly stricken down. 
There was an accurate investigation by an official of the Local 
Government Board, who could find nothing in the ordinary 
sanitary conditions of the house which would in any way explain 
the matter. It was shown that two children of the house who 
had been sent away the day before this party was given had 
remained healthy, and the question was to what positive cause 
could the outbreak be attributed. I desire at this point to be 
permitted to express my admiration of the way in which these 
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inquiries are conducted by the officials of the Local Govern- 
ment Board. I have necessarily during my life had something 
to do with public inquiries. 1 have been cognisant of and 
presided over the most searching and accurate investigations in 
Courts of Justice by able counsel. I have sat on Royal Com- 
missions on which we had the advantage of the most highly- 
trained assistance. But I venture to say that in nothing in 
which I have been engaged have I been more struck than by 
the painstaking, laborious, and truly scientific method of in- 
vestigation adopted by the officials of the Local Government 
Board in inquiries relating to sanitation. Well, the official who 
inquired into this case tracked the question through all the 
various occupations of the household, the varied character of 
every food, until he arrived at the conclusion that it must have 
been something that had been eaten at the dinner and at the 
** At Home " which had produced the outbreak. He tracked it 
until he came to the cream that had been supplied, and he 
found that no person had been attacked with scarlet fever who 
had not partaken of this cream, and nearly all of those who 
had partaken of it had been seized with the fever. It was the 
same with the servants. The cook and the kit-chenmaid had 
tasted the cream preparation, and they were seized with scarlet 
fever, while the sen^ants who had only handed it about had 
escapetl harmless. That is a remarkable proof of the necessity 
for watching over the management of dairies. Nothing was 
discovered in that case which could incriminate the keeper of 
the dairy ; but it was undoubted that, from some influence or 
other, from some infection of the cows or some peculiar condition 
of the premises not ascertained, that cream nad in fact the 
poison of scarlet fever, and had given the fever to nearly every- 
one who partook of it. There nas been nothing over which I 
have watched with more care in the many local sanitary Bills 
I have had before me than this question of the milk supply, 
and I perceived early this difficulty, that a sanitary authority 
might be armed with full powers over the dairies within their 
own territory, might be able to carry out the most stringent 
methods of keeping the dairies pure, and might prevent milk 
being sold which was even open to the suspicion of disease or 
infection ; but that in the great majority of cases towns were 
supplied from dairies outside their limits, and out of their 
jurisdiction. Consequently, the laws which gave them the 
powers within their own boundaries were inoperative in regard 
to those outside dairies which supplied the town. 

Some sessions ago, as Chairman of the Committee to which 
I have alluded, I caused clauses to be prepared which have 
now been introduced into a number of local Acts, and which 
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give a Corporation power, not merely to regulate the dairies 
within its own jurisdfiction, but also to exercise jurisdiction over 
all dairies whether within their own territory or not, whetlier 
near or distant, which have been proved to supply milk to the 
population within the boundaries of the town. 1 was convinced 
that exceptional authority, a great extension of municipal power, 
must be given if you are to preserve a pure milk supply for the 
inhabitants of boroughs, and I hope that Parliament will in 
this case see fit to do what it has done in several other cases, 
and make laws passed for individual places, which have been 
proved to work well, universal all over the country. I am glad 
to say that there has been an Act passed during the last session 
which exactly answers to that description — an Act which has 
been made universal throughout the country after it has long 
been local and exceptional. I mean the measure for enforcing 
the notification of infectious diseases. I have always been 
most particular when Bills for the adoption of these powers 
have been brought before me to enquire whether there has 
been any complaint with regard to the exercise of the powers 
in anv of the ooroughs where they had been already eniorced ; 
and I have failed to elicit proof of a single instance in which 
there had been any complaint of misuse of these powers, or of 
any evil result therefrom. This in itself is a very considerable 
proof that they have been solely beneficial. I am convinced 
that they have been productive of enormous benefit. In a 
great number of cases this system has been the means of 
stopping the spread of infectious disease at its outset. It does 
so by the communication to the Medical Officer of Health of 
the first intelligence of an outbreak of any infectious disease, 
whereby he is able at once to proceed to the spot, and take all 
necessary steps to prevent its spread. Infectious disease is 
very like a fire. If a fire takes place, a bucket of water may 
put it out at the beginning ; but a fire engine might be impotent 
to stop it if it is allowed to have half an hour's start. It is so 
with zymotic diseases. Dealt with at the moment they arise, 
the first case promptly isolated, the outbreak would probably go 
no further. Left alone for a week or two, allowed to spread 
and get a hold, there would be some such outbreak as is now 
seen in the neighbouring city of Birmingham almost at our 
own doors, where an outbreak of scarlet fever is at present 
seen, even nurses having been stricken down, and the whole 
population being at its mercy. I cannot help remembering, 
and I hope the men of Birmingham will remember, that when 
they had!^ a few years ago a Bill for enlarging their municipal 
powers, it was proposed to them, and recommended to them oy 
some who knew the subject well, that they should avail them- 
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selves of the clauses for the notification of infectious disease. 
But in an evil hour they rejected that counsel, and refused to 
adopt the system of notification. I venture to say that the 
present outbreak would have been impossible if the Medical 
Officer of Health of Birmingham had had prompt notification 
of the first outbreak, and an opportunity ot proceeding to the 
spot to stop its further spread. I will venture to give you, 
from my o^vn experience, which happened in this city, an 
instance of the absolute necessity for taking precautions against 
scarlet fever. I had the honour of occupying for twelve years 
the position of Chairman of the Worcester School Board. It 
was my custom to drive into Worcester every Monday morning 
to receive a report from the attendance office of those children 
absent from scnool without cause. One morning there was the 
name of a little boy who had been absent for some little time. 
As I was going out of the building I met a little girl older than 
the boy. I knew that she was the sister of the child, and I 
said to her, *' Why is it that your little brother is away from 
scliool ? " Her reply was, " Please sir, he has the scarlet fever." 
I said, " That is a most excellent reason for stopping away ; I 
hope he is getting better." *' Oh 1 yes," she said, ** the skin is 
peeling off him nicely." In other words, he was in the most 
infectious stage. I said, " Who has been nursing him ? " She 
replied, with that air of virtue little girls assume when thev 
have done a good action, " I have ; I have had him in my lap all 
the morning. ' " Where are you going now t ** I said. " Please, 
sir," she replied, " I am going to school." Here was a child as 
fully charged with the poison of scarlet fever as a galvanic 
battery is charged with electricity, going into a school of 150 
children to spread the contagion right and left among everyone 
she touched. We have in this city, as I am sure you well 
know, for he is doing good service indeed, a most excellent 
Medical Officer of Health, Dr. Strange. If he had known 
that child was suffering from scarlet fever, I will venture to 
say he would have been promptly on the spot to take care he 
was shut up in the house, and that no one who came in contact 
with him was going into a place of public resort. But Dr. 
Strange did not and could not know it, because there is no 
system of notification in the city of Worcester; and in this 
city you may have scarlet fever, diphtheria, and other diseases 
of the most contagious and infectious kind, and the Medical 
Officer of Health may not know of it unless his attention 
happens to be called to the case. The object of this Act is to 
ensure that the medical officer shall know whenever anv case 
breaks out. The Act provides that the attendant shall send 
notice to the medical officer at once of any case of infectious 
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disease, and I will venture to say that, if this system be effec- 
tually carried out, you will see a great diminution of zymotic 
disease throughout the country. It will come into force on the 
Ist of October, and then between eight and nine millions of the 
population of this country will have been placed compulsorily 
under the system of notification.* I was most anxious that it 
should be made compulsory over the whole country. I placed 
amendments on the notice paper to that effect, but I was com- 
pelled to drop them because it was found that the patriotic zeal 
of the Irish members, who had nothing whatever to do with the 
Bill, caused them to resolve to defeat it if possible, and the only 
way to avoid that defeat was to drop the amendments, and unite 
in getting the Bill as it stood through the House. It has been 
left optional to sanitary authorities throughout the country 
whether they will avail themselves of this system or not. I 
trust their good sense and patriotism will enable them to take 
the righteous step of bringing the Act into operation in their 
own localities. It is by such a system as this that you can 
save thousands of lives, which without it will unquestionably 
be sacrificed. 

Upon this matter, as upon all others, I venture to say that 
the whole sanitary question resolves itself into the giving of an 
answer to the words which were pronounced by One whose 
utterances we must all, as Christians, listen to with profound 
humility and reverence. The author of our faith when pressed 
upon a matter of health on one occasion gave this answer : " Is 
it well to do good or to do evil, to save life or to kill it ? " It is 
recorded of those to whom these burning words were addressed 
that they held their peace. They were struck dumb by the 
Divine scorn of their hard-heartedness and their wilful blindness 
to the plain truth before them. I am sure none present this 
evening reauire those words to be addressed to them. The very 
existence or this Institute shows that vou desire to save life and 
not to kill it. But thejre are many m this land, who, through 
ignorance — for I know it is ignorance only — are willing rather 
to kill life than to save it. They are willing to indulge in their 
own apathy arid prejudice and opposition to all change and im- 

Erovement rather than to recognise the plain truths that are 
lid before them, to follow the path that nes clear under their 
eyes, to walk straight to the great prize of giving life and health 
to all around them. If those engaged in the work of sanita- 
tion will only persevere, if they will only bring public opinion 



* That is, about five millions are already under notification by provision in 
Local Acts, and about four millions inhabiting the Metropolitan area will at 
once be brought under it. 
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to bear upon the causes of disease and death, they may rest 
assured that they will compass the noble words of the great 
poet of the day : 

Oh ! still we trust that, somehow, good 

Will be the final goal of iU ; 

From pangs of natiu^, sins of will. 
Defects of doubt and taints of blood. 

These words apply peculiarly to all sanitary questions. We 
know there are great evils to grapple with. We know there 
are terrible diseases amongst us. But if we will persevere and 
bring the force of truth to bear on the causes which produce 
these diseases we may be assured that they will ultimately vanish, 
and health, vigour and long life be the inheritance of every man 
and woman borne into this land. 

The Mayor said that he was pleased to be the first person 
to be able to congratulate Mr. Hastings upon the distinguished 
position to which he had been appointed. Mr. Hastings had 
opened his address by stating that he accepted that important 
position with diffidence, but he had shown by the ability with 
which he had addressed them that he Was more than fully 
qualified to occupy that distinguished position. If it were 
necessary to give them any further illustration of Mr. Hastings' 
fitness for the office, he would take them back to the lifetime 
of his late illustrious father, Sir Charles Hastings, a man 
eminent in his profession, and a citizen who yet lived in the 
hearts of the inhabitants of the Faithful City. His memory 
remained in the minds of the citizens more particularly from 
the fact that he belonged to that most useful of professions, 
the medical, and he believed that Sir Charles Hastings was 
the means of founding the British Medical Association. That 
Association was now identified with the majority of men con- 
nected with the medical professions, and therefore, taking 
those grounds into consideration apart from personal merit, he 
thought the Institute might congratulate itself upon having 
Mr. Hastings as its President. Although he agreed with many 
matters to which Mr. Hastings had alluded, he held a slight 
difference of opinion from him upon the subject of irrigation 
as regarded the disposal of sewage. He was prepared to admit 
that the system was a good one where the soil and circumstances 
were suitable, but he was strongly of opinion that the system 
of precipitation 'was far more preferable in many cases. In 
conjunction with a small system the irrigation principle might 
act successfully. But the modus operandi of the disposal of 
sewage was at the present time the cause of much difference of 
opinion amongst scientific men, and there was yet great doubt 
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as to the best method of treatment. He hoped that the 
counties who had not yet joined with Worcestershire to keep 
the water of the rivers running through them purfe would soon 
be brought to a wiser state of mind. In conclusion, he proposed 
a vote oip thanks to the new President for his address, ana said 
that they owed him a debt of gratitude for bringing the 
various subjects before them in so practical a way. 

Mr. MiOHAEL, Q.C., in seconding the vote of thanks, said 
that to the labours of Mr. Hastings, Lord Brougham, and other 
men who worked at the problem of public health when it was 
extremely unpopular, they owed the present advanced state of 
knowledge upon the various subjects which made up the health 
and wealth of the nation. He had had many opportunities of 
judging how valuable was the work done both in and out of 
l^arliament by Mr. Hastings ; and there was no one more 
competent from having personal acquaintance than he (Mr. 
Michael) to speak of his great worth, which could only be 
known by those who had worked with him. 

Mr. Hastings replied. He said he had not sought to raise 
any controversial points as to the best method for the disposal 
of sewage. He was only stating his own personal conviction, 
founded on observation, that where the system of disposing of 
sewage in a liquid state on the land could be carried out it was 
the nest possible mode. There were many cases, however, 
where it might not be possible, and then they had to consider 
the next best method. The example of the town of Malvern, 
which deposited the whole of its sewage on a sewage farm, 
with, as far as he knew, the best possible results, had been one 
fact which led him to arrive at a conclusion as to the best 
practical method of disposing of town sewage. 
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SANITARY SCIENCE & PREVENTIVE MEDICINE. 



ADDRESS, 



By George Wilson, M.A., M.D., F.RS.R, 

Pbesident of thb Section. 



In addressing you to-day, my first duty is to thank the Council 
of The Sanitary Institute for the honour they have conferred 
on me in inviting me to preside over this section of the Congress. 
It is an honour which I can assure you I accepted with no small 
amount of diffidence, and even now I feel that perhaps my best 
presidential contribution to our proceedings would be to sit here 
as a respectful listener. But it has always been customary on 
these occasions for the Presidents of the several sections oi the 
Congress to deliver an address, and I am afraid 1 would lay 
myself open to a charge of something akin to indolence if 1 
ventured to depart from this custom. I must therefore crave 
your indulgence for a brief space, and will frankly assume that 
neither in the selection of my subject nor in its treatipent will 
you expect anything very striking or very new ; that in fact, 
you will be contented with what may be called some general talk 
on the subject matter of our section. I will endeavour to bear in 
mind too, that while addressing you I have the opportunity 
afforded me of appealing to a wider audience, and that in the 
selection of a suitable theme, I ought to pay due regard to that 
consideration. Chiefly, then, in that point of view, and with 
intentions of a practical kind which I hope will explain them- 
selves as I proceed, I have decided to offer you some remarks on 
" The Policy of Prevention in some of its Social and Sanitary 
Aspects." 

In commenting upon such a well-worn theme as this, I must 
trust to you for indulgent criticism, because the problems involved 
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are in themselves so varied and intricate, and the field thrown 
open for survey is so extensive, that in a short address it is only 
possible to touch on isolated phases of the subject. Now I need 
nardly say at the outset that the policy of prevention to be 
effectual implies a clear knowledge of the causes of disease. 
These were so ably discussed by Prof. Russell Beynolds in his 
address to this section of the Congress held at Bolton two years 
ago, in so far as they relate to domestic hygiene, that if I allude 
briefly to some of them, I do so only for purposes of practical 
application. First, then, let us glance at the long roll of diseased 
conditions and premature death which depend upon the laws of 
heredity : — ^hereditary consumption, scrofula, gout, syphiUs, can- 
cer; hereditary insanity and nervous ailments; hereditary crimi- 
nality ; hereditary intemperance ; hereditary vagrancy. Or let 
us consider for a moment the multitudes of maimed and doomed 
offspring which result from other unsuitable or imprudent mar- 
riages, apart from those of diseased or unhealthy parentage. 
Now, without discussing over-population theories, it is evident 
that when a man marries^ no matter what his age may be, at a 
time when he can barely earn his own subsistence, and when he 
has no other resources to look forward to, he runs the risk of be- 
getting a family which he cannot rear without the aid of pauper 
relief. The consequence is, that this unthriftiness in marriage, 
prevailing as it does among the ignorant and degenerate, leads 
too often to intentional neglect of the children amounting 
to culpable homicide. It largely accounts for that inhuman form 
of false thrift, which, under the name of infant life-assurance is 
spreading its baneful influence even into innocent village com- 
munitieS| and not only tempts to neglect, but too often seals 
the doom of the hapless offspring. But public feeling is grad- 
ually being aroused to the enormity of this insidious onslaught 
on inf ant-life, and there are at last hopes of effective legislative 
interference. 

But cannot legislative interference go a step further I It is 
very doubtful whether public oj)inion is yet so far advanced as 
to warrant the legislature in enforcing a certificate of health on 
the part of persons about to marry ; hut I do think the time is 
at hand to put some check on the appalling waste of infant 
life which disgraces our civilization by prohibiting any man to 
marry unless he can produce reasonable proof that he is in a 
position to maintain a wife, and by absolutely prohibiting the 
marriage of any man who is still an infant in the eye of the 
law, — that is, under the age of twenty-one years. It is true 
that in this instance the law insists upon the consent of the 
parents or guardians, but as regards the artisan and labouring 
classes, among whom early marriages, with all their baneful 
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consequences, are so prevalent, such a condition Is a mere 
mockery. Indeed, as regards all classes, it may be said that 
too early marriages — like marriages which take place too late 
in life, if not infertile — result in the birth of children afflicted 
with a lowered vitality. And not only so, but how often do 
we see the very young mother become a permanent invalid, 
barely able, if at all, to nurse her children, and through the 
ill -health induced by a too early marriage, imparting to her 
offspring a vitiated heritage. So numerous are cases of this 
description, that physicians who have carefully studied the 
subject maintain that no woman should marry before she 
is twenty-one years of age; and as regards the other sex, 
it may generally be said that the responsibilities of married 
life would be all the more safely faced if marriage were delayed 
till the age of twenty-five. But here I am afraid I am touching 
on ground which perhaps lies outside the scope of the policy of 

Erevention. Let me only say in passing, that the Church, which 
olds the sacred rite of marriage under its special sanction and 
protection, has a vast mission field before it in which to preach 
and teach those undeviating laws of heredity which stamp their 
impress for weal or for woe on every child which is bom, and on 
every succeeding generation. 

This, however, by the way ; let me rather refer to the vast 
amount of sickness which might be averted and the number of 
lives which might be prolonged to mature age if ordinary 
medical practice were based as much on preventive as on 
curative lines. And this, perhaps, applies as much to hereditary 
proclivities and ailments as it does to the ordinary diseases of 
daily life ; for the power of the physician to combat inherited 
disease lies not only in warning a^inst ill-assorted marriages, 
but implies (and here I quote jProfessor Russell Reynolds) 
** the special guidance of tainted children by all measures that 
can be used or devised for the purpose, by controlling moral, 
mental, social, and physical education, and regimen of life. 
This must be commenced before birth, continued in the nursery, 
and school room, and maintained during manhood, and even to 
declining years." 

But apart from the inherent causes of disease which are 
included under the general term heredity ^ there is a long list of 
other causes which, beginning with parental neglect or igno- 
rance in the rearing oi children, or in early training, are in 
after years largely under individual control, and are therefore, 
in the strict sense of the word, avoidable. For underlying the 
whole art of prevention is this great truth which has been 
established by the researches of the physiologist that the animal 
organism is intended by nature to pass through a prescribed 
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period of existence from natural birth to natural death, and 
that it is incapable in itself of originating any of the manifes- 
tations of disease. We have, therefore, to look outside the 
body for influences or agents which operate as causes of disease 
in all its multiform phases. The great bulk of these belong to 
the domain of domestic hygiene, and depend mainly on a per- 
sonal disregard of the laws of health, often through ignorance, 
sometimes through indifference, while many of them are asso- 
ciated with the usages and exactions of society. I need not 
attempt any scientific classification of these causes of disease, 
but tne mere enumeration of the more prominent amongst 
them will suffice to prove how wide and varied is the list, and 
what a fruitful source they are of preventable disease and 
premature death :— errors in diet, abuse of the luxuries of life, 
worry and over-work, idleness, want of self-control, irregular 
modes of life, errors in clothing, and, above all, intemperance. 
It is these causes of disease, and not so much those which 
come more or less under legislative control, which help to keep 
the ordinary medical attendant busy, and which crowd the 
consulting rooms of the fashionable pnysician. 

It is true that diseases resulting from impurities in air and 
water, unwholesome or insufficient food, and zymotic contagions 
still contribute largely to ordinary medical practice, but year 
by year they are becoming less prevalent, and all along the 
victims have been most numerous among persons receiving 
pauper relief, or among those entitled to the benefits of clubs 
or dispensaries. 

But, with regard to ordinary family practice, the incongruity 
which, with all due deference, I would submit is this : — that 
while preventive medicine, whether in its social or legislative 
aspects, owes all its success to medical research, the teaching of 
it is practically ignored in most of our medical schools, and the 
practice of it is detrimental to the pecuniary interests of the 
profession. To speak plainly, there is no disguising the fact 
that so long as the family medical practitioner continues to be 
paid to attend only on people when they are ill, and not to 
conserve the health of the household, there will be a constant 
drag on public health progress. He earns his living by disease, 
and so far as he prevents it he is placed in the unfortunate 
position of being out of pocket. He is, therefore, exposed to 
this temptation — a temptation which, I am proud to say, is 
scorned by the profession generally, — that, when called upon to 
treat cases of preventable disease, whether social, sanitary, or 
communicable, he need give no warnings nor insist upon any 
precautions. 

I do not blame : — the fault lies in a system of practice which 

O 
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depends upon the regrettable fact that, in spite of advancing 
knowledge, public credulity in the power of cure still reigns 
paramount, while public faith in prevention is practically 
dormant. I venture to assert that there are few medical 
practitioners who would have the courage, when called upon to 
attend a case of illness in which a change of regimen is alone 
requu-ed and medicine useless, to order the regimen and omit 
to prescribe the medicine. Whether he requires it or not, the 
average patient must have medicine in some shape or form, or 
he believes he is badly treated. HomcEopathic globules are as 
harmless and will often do him as much good as anything 
else he can swallow, for after all, in the great majority of cases, 
the so-called cures are to a large extent faith-cures : — the vis 
medicatrix naturce does the work, and the doctor merelv assists 
nature's efforts. Not that I wish in the slightest degree to 
decry the triumphs of therapeutic art ; I admit to the fullest 
extent that the physician can always alleviate and often cure ; 
all I wish to insist upon is this: — that the power of cure is 
infinitesimal when compared with the power of control. 

But I refrain from saying hard things. Let me rather point 
out briefly how curative ana preventive medicine may go nand 
iji hand for the promotion of public health and the abatement 
of human suffenng. And this is a matter in which the public 
themselves must take the initiative. It is a question which has 
been previously discussed by others as well as myself, and by 
others much more than myself, notably by Dr. Ogle, of Derby, 
who has long advocateid this change in family practice. All 
that is required to bring about the change is tnis — that the 
ordinary medical attendant should be paid by an annual stipend 
or retaining fee, and not according to the number of visits 
which he may deem it necessary to make during illness. This 
system is largely followed in India and other places abroad, 
and no difficulty is experienced in settling what shall be the 
annual fee for professional services rendered in this way. It is 
true that in this country the same kind of practice prevails to a 
certain extent. For example, the proprietors of mines and 
other large works pay medical men so much a year to attend 
on their workpeople; while members of sick clubs, friendly 
societies, provident dispensaries, and paupers are also attended 
in this way ; but the misfortune is that the great majority of 
these appointments are scandalously underpaid, because they are 
regarded by medical men as stepping-stones to general practice. 

And now as regards the advantages of this system of medical 
providence or health-assurance as it has been called, from a 
preventive point of view. In the first place, then, the medical 
attendant would inquire into the health-history of the house- 
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hold, so that he might take precautions against inherited 
tendencies, or warn against bad habits, errors in diet and 
clothing, and the numerous risks to health which are common 
in daily life. In the second place, he would interest himself 
in the sanitary condition of the home and its surroundings, so 
that any defects might be at once inquired into and remedied. 
In the third place, he would make it his duty to call from time 
to time witnout being sent for, to see how the different 
members of the household were going on, and would thus have 
the opportunity of sometimes detecting ailments in the bud, so 
to speak, which, if not attended to at once, might lead to 
serious illnesses. In the fourth place, he would take every 
precaution in cases of infectious disease, and would have no 
scruples in giving timely warning to the sanitary officials for 
the protection of the public healtn. 

As regards the profession itself, as the late Dr. Farr so 
forcibly put it, "Service would be greater, pay higher and 
easier, and consulting practice would remain what it is.'* There 
would be no longer any temptation to the running up of long 
bills on very sUgnt pretences, there would be much less oppor- 
tunity for the practice of quackery of all kinds, and altogether 
the dignity of the profession would be raised, and its usefulness 
greatly extended. Nor need there be any difficulties encoun- 
tered in speedily bringing about this change in medical practice if 
the public generally can only be made to appreciate the vast 
amount of good which would inevitably result. Heads of house- 
holds and private individuals in the upper and middle classes would 
of course pay any annual fee which might be agreed upon, 
while those belonging to the artisan and labouring classes could 
secure health assurance and medical attendance by enrolling 
themselves as members of sick clubs, friendly societies, and 
provident dispensaries. 

But I need not enter into fuller details. If I have been 
tempted to dwell somewhat at length on this phase of the 
policy of prevention, it is because 1 am fully persuaded, and 
cannot help saying that in these days of advanced and advancing 
knowledge of the causation of disease, general medical practice 
as it has hitherto been conducted is an anachronism^ and 
indirectly a stumbling-block to public health progress. 

Let me now, however, turn to the sanitary aspect of my sub- 
ject as illustrated in the domain of public hygiene or state 
medicine. It is in this direction that the policy of prevention 
has been attended by the most gratifying results, and year by 
year becomes fuller of hope and promise. In preventive, just 
as in curative medicine, it sometimes haj)pens that consequences 
of immense value follow a chance hit of discovery, or some happy 
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iniliictive inspiration as Jennpr's great discnvery of vaccination 
as a protection against small-pox, but as a rale we can only know 
how to prevent iy first knowing how to cause. And tliis study 
of causes, in proportion as it is conclusive and exact, can only be 
based on the lines of strict scientific experiment and research. 
On the one hand we Iiave the comparatively few experiments 
which are conducted in our pathological laboratories on animals, 
and on the other, we have the numberless crude experiments 
conducted on man under the ordinary social and physical condi- 
tions of life, which are illustrated in the prevalence of particular 
diseases, or in special outbreaks of disease. In the former class 
of ex|>eriments — those on animals, the physiologist operates with 
a special virus or deliberately prepared cause iu order that he 
may study its effects ; in the latter class of experiments — those 
upon man, the trained expert tries to trace certain effects as 
represented by particular diseases back to their exact cause or 
causes. 

Now I am not going to detain you by entering into any 
detailed account of the laboratory experiments, which may justly 
be regarded as having largely assisted in the policy of prevention; 
but I may be permitted to say in passing, that the studies, notably 
of. M. Pasteur, beginning witli the facts of fermentation and 

Eutref action, and proceeaine onwards to inoculation by different 
inds of attenuated virus, have opened up fields of research of 
the greatest promise. He, along with Koch in Germany and 
Klein in this country, supported by a large following of earnest 
investigators, has gone far to prove that what has hitherto 
been called "the germ theory of disease," is rapicUy approaching 
a positive demonstration ; that indeed as regards some of the 
diseases, which spread and destroy by their powers of infection, 
the specific germs, or micro-organisms, can be separated from 
the blood or excretions, studied and phot^igraphed under the 
microscope, and cultivated in test tubes with as much precision 
as the gardener can his seeds. They have also shown in their 
experiments on animals that by successive cultivations the 
destructive power of these micro-organisms can be so minimised 
that inoculations with the attenuate<i virus, while of full protec- 
tive power against the specilic diseases, produce very little 
constitutional disturbance m the animal experimented on. Thua 
it has been proved in respect to that fatal disease, anthrax, 
which sometimes devastates whole herds of cattle on the 
continent, and which is not uncommon in this country, and is 
communicable to man, that the virus can be so mitigat^ that 
an animal inoculated with it, instead of being exposed to almost 
certain death, has in reahty no serious illness, and is protected 
from any future liability to the disease. So, too, with another 
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disease, which is known as chicken or fowl cholera. M. Pasteur 
has demonstrated that vaccinations with the attenuated virus of 
this fatal poultry disease protects against future attacks without 
causing any symptoms of serious ailment. In these experiments 
we have illustrations of the protective power which the attenuated 
virus of certain diseases may exercise in their prevention, just 
as vaccine lymph, which may be regarded as the attenuated 
virus of small-pox, acts as a preventive against that fell and 
dreaded disease. 

With regard to M. Pasteur's more recent work in respect to 
the prevention of hydrophobia in persons bitten by mad dogs, 
perhaps it is still necessary to speak with a certain amount of 
reservation. For my own part, 1 cannot help believing that the 
statistical results of his treatment so powerfully support his 
theory, that it becomes a duty to afford persons bitten by rabid 
animals the opportunity of submitting themselves to this form 
of protective inoculation. In referring to this question I know 
I am alluding to a subject which is still open to much contention; 
but I think it may be fairly asserted that while the risk of any 
harm resulting from inoculation is infinitesimal, the chances 
of escape from an attack of that terrible disease, hydrophobia, 
are enormously increased. 

But experimental work on animals has recently raised other 
issues of immense importance, and more especially in respect 
to the propagation of certain diseases of animals to man. For 
example, the experiments with the bacillus of tubercle — the 
characteristic micro-organism of that most fatal disease, con- 
sumption — open up questions of the gravest kind in respect to 
our milk supplies, ana, in no small degree, to our consumption of 
butcher-meat. It is well-known that tuberculosis or consumption 
prevails to a very large extent in crowded dairies, that milk 
from tuberculous cows is largely consumed, and that the flesh 
of many of these animals when slaughtered, is eaten as human 
food. Now, it has been proved by microscopic research, that 
the micro-organisms characteristic of this disease can be detected 
in the milk of the animals so affected, and in their flesh. It has 
further been proved that animals fed on tuberculous flesh 
speedily contract the disease, and there are strong presumptive 
grounds opened up by other experiments for believing that 
animals fed on tuberculous milk become likewise infected. 

Then again, there has recently been raised the grave question, 
which the President of the Conjrress so forcibly illustrated in 
his address of last evening, whetlier cows do not suffer from a 
disease which is identical with the scarlatina or scarlet fever of 
the human subject, and whether this disease may not be com- 
municable by the infection of a specific micro-organism. Dr. 
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Klein's experiments on animals in connection with a well-known 
outbreak of scarlatina at Hendon, which was investigated by 
Mr. Power, of the Local Government Board, certainly strongly 
corroborate this view, though the evidence cannot be said to be 
conclusive. 

But the policy of prevention in its sanitary aspects, may still 
be said to owe all its success to the long series of skilled inquiries 
into the distribution of disease throughout Ens^land and the 
circumstances by which it is regulated, which in the first 
instance were more intimately associated with the labours of Sir 
Edwin Chadwick, and later on with the distinguished public 
services of Sir John Simon. It would occupy too much of the 
time at my disposal were I to attempt to give even a brief sketch 
of the largeness of scope and variety of these inquiries — inquiries 
into the sanitarj- condition of our large towns, the housing of the 
poor, industrial occupations, excesses of disease resulting from 
conditions of filth, polluted water-supplies, defective drainage, 
unwholesome or tainted food and the like ; but I may oe 
allowed in passing to refer in general terms to the practical out- 
come of several of the more recent of them, as illustrating 
that wider field of research to which I have alluded, namely, 
the tracing of effects back to their causes. 

Reverting, for example, to the dangers attaching to our milk 
supplies, it has been proved that whether or not there is a cow 
disease, which is communicable as scarlatina to man, there have 
been several outbreaks of diphtheritic sore throat, which have 
l)een clearly traced to some diseased condition of the cow, 
probably affecting the udder or teats. We know, too, that in 
numerous outbreaks of scarlatina, milk has been the medium in 
which the contagium of the disease has been distributed ; and 
we also know that in many outbreaks of typhoid fever the 
disease has been propa^ted by washing out the milk cans 
or diluting the milk with sewage-polluted water, or water 
tainted by the specific typhoid contagium. Indeed, the dan- 
gers which lurk in our milk supplies have been so clearly 
established by numerous inquiries into special outbreaks of 
disease, that many maintain that the only safe preventive 
measure is always to boil the milk so soon as it is received into 
the household ; while, as a public preventive measure, the State 
has rendered it obligatory on all sanitary authorities to enforce 
the provisions of the Cowsheds, Milkshops, and Dairies' Order : 
an order which, I regret to say, has hitherto been practically 
ignored in most parts of the country. 

But I am afraid I am wandering somewhat from the strict 
lines of my subject. I have, however, introduced these instances 
as illustrations more or less instructive in themselves of the 
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methods of research which are essential to effectual sanitary 
defence and sound sanitary legislation : — first, the trained expert 
inquires into the causes, and supplies the exact knowledge as to 
the mode of propagation and means of prevention, and then the 
legislature, by various enactments (almost all of which have 
been passed within the last forty years), undertakes that the 
knowledge thus acquired shall become useful for the protection 
of the community. I need not refer in detail either to the 
wide scope of these laws or to the administrative machinery by 
which they should be carried out ; but I may say in passing, 
that if the intentions and principles which they affirm were 
carried into full effect, they would speedily reduce to quite 
insignificant proportions the very large amount of preventable 
disease associated with sanitary defects or sanitary shortcomings 
which still exists. These causes of preventable disease have been 
grouped into two great classes, namely, local conditions of filth 
and nuisance, polluting air and water, and reckless dissemination 
of contagion. And, as regards both these wide fields of disease 
causation, large powers have been conferred on sanitary authori- 
ties, and obligations expressly imposed on them to remove the 
former and to see that means of isolation and other protective 
checks are fully and fairly carried out in respect to the latter. 
Not that I wish to infer that progress has not on the whole 
been very gratifying — indeed, the statistical returns of the 
Registrar-General furnish the fullest proof that the lowering 
of the general death-rate has been steady and continuous ever 
since the passing of the Public Health Act, 1872, when it may 
be said the admmistrative machinery of sanitation was first set 
in motion throughout the country by the establishment of 
urban and rural sanitary authorities, and the appointment of 
sanitary officials. Thus the average death-rate of the country 
during the five years ending 1870 was 22*4 per 1,000 of the 
population ; during the five years ending 1875 it was 20*9 ; 
during the five years ending 1880 it was 20*0 ; during the five 

? rears ending 1885 it was 19*3, while the average during the 
ast three years has been still further reduced to 18'7 per 1,000. 
This reduction from the average of 22*4 per 1,000 during the 
five years ending 1870 to the average of 18*7 during the past 
three years, represents an annual savmg of 95,000 lives. 

Or again, if we compare the average death-rat« from the 
seven principal zymotic diseases for the same periods, I find that 
the reauction in round numbers represents an annual saving of 
30,000 lives. 

All this I admit is very gratifying, but it is when comparison 
is made between the death-audits of districts in which the Sani- 
tary Acts are intelligently and conscientiously carried out, and 
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coming into collision with some of their best patients, and in 
any case they cannot expect the cordial co-operation and 
support of their rivals in practice. They are generally paid to 
do little, and as a rule they do not feel bound to exceed the 
limits laid down by their salaries. This was abundantly proved 
by the reports of the special inspectors who were sent by the 
Local Government Board throughout the greater part of the 
country some two or three years ago to inquire into the state of 
preparation of various sanitary authorities against an invasion 
of cholera. I am proud to say there are many exceptions, but 
the exceptions prove the rule ; and a zealous and conscientious 
officer always runs the risk, when the period of re-election 
comes round, of being relegated back to the sole charge of his 
patients. It should be remembered that on the medical officer 
of health depends in very large degree the motive power of 
sanitation, and for this purpose he should not only be well- 
trained^ but he should be appointed over an area large enough 
to occupy his whole time, and be debarred from private practice. 
As to tne question of cost, nothing is more certain than that 
the system under which the medical service of the country 
generally has been hitherto carried out exhibits an unnecessary 
waste of resources, and that a much smaller number of officials 
properly organised would do much larger and more eflFective 
work, and, in all probability, at considerably less cost to the 
ratepayers. 

I have been induced to refer more particularly to these ob- 
stacles and difficulties connected with rural sanitation because 
public health progress in the larger towns, considering the 
enormous difficulties • which had to be faced, has made much 
more rapid strides than in smaller towns and scattered country 
villages. But in towns and villages alike, though in villages far 
more than in towns, the policy of prevention must always depend 
in great measure upon the sanitary condition of the home and 
its surroundings ; and this applies as much to the mansion as it 
does to the humbler dwelling, and often more so. When people 
move into other houses they are generally assured in the most 
explicit terms that the sanitary condition is in every respect 
most satisfactory, but how often does it happen that in a com- 
paratively short time the doctor has to be called in for indefinite 
ailments, bad throats, or something worse? Cases of this 
description are so notoriously frequent that it should be laid 
down as a rule that every tenant m search of a house should 
have the sanitary condition carefully inquired into by some 
competent official, and any defects removed before he takes 
possession. In London, Edinburgh, and several other large 
towns, there are Sanitary Protection Associations, which under- 
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tiik\? to make such inspections, but it would, I think, be a wise 
vconoiuv on the part of sanitary authorities generally if they thera- 
Mclvtv* nlioiild undertake this most necessary work by appoint ing 
thoir Hurvi»yors, or other properly trained officials, at fixed 
MHltirioH, and charging fees on a fixed scale, w^hich could be 
i\»j(ultttod according to rateable value — the fees, of course, to be 
hauilod over to the sanitary authorities. Such inspection should 
ttUo bo made to apply to all schools, whether public or private, 
to lu»U^la, boarding houses, and lodging houses. 

With regard to the public control of that other large group 
of diniMises, namely, those depending on reckless dissemination 
of cunitngion, I need only refer in the briefest terms, because I 
uui afraid I have already trespassed too much on your time and 
putionce. But, briefly, the principles on which effective pre- 
vt»ntion must be based are timely information as regards all 
fasten of dangerous infectious disease, and prompt isolation, 
oitlu»r at the home of the patient^ when that is possible, or in 
hospitals set apart for the pur[)ose. 

The Infectious Diseases (Notification) Act, which, as the 
Pn^sidont explained in his address of last evening, was so 
hurriedly rushed through its final clauses, at the close of the 
jMist session of Parliament, would doubtless ensure the first 
giHMit desideratum of timely information if it were generally 
adoptinl throughout the country. But, unfortunately, it is 
(»uly made compulsory in respect to the metropolis, and it is 
K^ft to other sanitair authorities to adopt it or not as they 
(»luHKse. In all probability the Act will be adopted by all towns 
of any considenible size, but I very much fear that the great 
nuijority of small urban and rural authorities will quietly 
ignort> its provisions so long as its adoption remains permissive. 
The Act to be productive of full national benefit ought to have 
been made compulsory throughout the whole country, for it is 
manifest that it only adopted here and there while it is re- 
jected in contiguous districts, its usefulness as a preventive 
measure will be greatly curtailed, and its administration in 
muuv liK^alities will be rendered unsound and invidious. But, 
as the President informed us hist evening, it would have been 
iiuoossible to pass the measure exci^pt in this permissive garb, 
ana we can only hojH? that the pressure of public opinion, 
wlien^ver the sense of public dutv is lacking, will lead to its 
general adoption. At all events, 1 feel sure oi this, that where- 
ever the Act is adopted meilical practitioners will loyally do 
their jmrt in carrying out its provisions. 

The other important desideratum of providing proper hospital 
accommodation ln\8 already been met, or is being met in almost 
all large towns, and in some rural districts, but in respect to 
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these, it would I think be a wise economy if County Councils 
were empowered to provide a portion of the initial outlay, and 
to combine districts for the purpose of erecting such hospitals. 
For it should be remembered that many of the most dangerous 
cases of infectious disease which crop up in rural districts, occur 
among the wandering population, among tramps, persons in 
canal boats, and caravan people, who do not belong to any 
particular district. 

Such are some of the thoughts and convictions on this 
all-important subject which I have endeavoured in somewhat 
tangled fashion to lay before you, and if I have succeeded in 
making them yours as well as my own, they will on that account, 
I hope, be deemed all the more worthy of public attention. For 
the policy of prevention appeals to the sympathies, and demands 
the hearty co-operation of all classes, and more especially of 
the upper and middle, that they may help those of the lower 
who cannot yet help themselves. And if in this cathedral 
city I venture once more to enlist the services of the Church 
on our side, it is because as a medical officer of health of a large 
district, I know how warmly clergymen interest themselves m 
the care of the sick under their charge, and because I cannot 
forget the noble example of that Apostle of health, the late 
Canon Kingsley. I believe no man, whether clergjrman or lay- 
man, did more in his day to popularise sanitary science, to render 
it a subject of constant discussion in the press and on the public 

{>latform, and to introduce the teaching of physiology and the 
aws of health, into our public and elementaiy schools. Thanks 
to him and other pioneers of public healtn progress, popular 
education in this direction is fast becoming a strong force on 
our side, and though sanitary legislation may continue faulty, 
and sanitary administration lax, advancing knowledge of health 
and its requirements will become more and more our mainstay 
in lessening man's physical difficulties and mitigating his 
sufferings. Such knowledge will surely grow until it permeates 
all classes, and the workman of the future will be as ready to 
strike against being cheated in health as he now strikes against 
being cheated in wages. 
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On " The History and Results of F ifteen Years* Sanitation in 
the City of Worcester^' by W. Stkangb, M.D., Medical 
Officer of Health. 

The paper which I am now about to read to the Congress, and 
which, by the courtesy of the Council, has been placed first on 
the list, does not pretend to be a scientific one. It deals simply 
with the history of the sanitary work which has been in pro- 
gress since the year 1873 in this city, and that chiefly from the 
point of view of medical hygiene, taking the dwelling-house as 
the unit in sanitary amelioration. I shall therefore not deal, 
except in very general terms, with the great questions of Main 
Drainage and Water Supply, knowing that in those im- 
portant subjects you will oe addressed, in the course of the 
Congress, bv men much more able to do them justice than I can 
pretend to be. My object simply is to show what our Sanitary 
Authority, aided by its officers, one and all, have been able to 
accomplish with willing minds and a conscientious appreciation 
of their duties to the public. 

Worcester, like most other towns in England, did not appoint 
a medical officer of health until the Act of 1872 rendered such 
appointment imperative. The person the authority appointed 
was myself, consequently I have had the work of sanitary 
amelioration, as regards my ovm department, in my own hands 
from that time to this. My qualifications for the appointment 
were the fact that I had assisted Dr., now Sir Lyon l^layf air, in 
investigating the sanitary condition of some of the large towns 
in Lancashire under Mr. Chadwick's commission, and had 
written an '^ Address to the middle and working classes on the 
excessive sickness and mortality prevalent in large towns," in 
1845. I may mention also, that I sketched out a scheme for the 
Sanitary Supervision of the whole Kingdom, some items of which 
are only nowbeginning to obtain adoption in some of the clauses of 
the County Councils Act. This sketch appeared in the Medical 
Gazette of 1846, and obtained the recognition of such old and 
tried sanitary reformers as the late Dr. Stewart, of London, 
Dr. Rumsey, of Cheltenham, and others. At the time of my 
appointment I was practising in this city and county as a 
physician, on the staff of our County Hospital and City 
Dispensary, and am so still. I may mention that I have 
never experienced the slightest friction between myself and 
my brother practitioners in the performance of my duties as 
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Medical OflRcer of Health, caused by the fact of my so 
practising; nor, indeed, I think I may say, from any other 
circumstance. On the contrary, I have always met with very 
cordial co-operation from them, especially in the matter of 
reporting cases of infectious disease, although at present they 
receive no remuneration for such reports^ as they are not 
compelled by law to make them. 

1 nave been furnished from the first with weekly returns of 
all deaths, and, for a short time, was supplied with copies of the 
Union Medical Officers' Reports of Sickness ; but, after a short 
trial, these latter returns were given up, the Health Committee 
not thinking them worth the sum paid for them. 

I have had the support and co-operation, during the whole 
tenure of my office, of an active and intelligent Health Com- 
mittee, with the same industrious and painstaking Chairman, 
and of a learned and vigilant Town-clerk as legal adviser. 
We have now, since the enlargement of the city boundary, two 
Nuisance Inspectors, one of whom devotes his time to a regular 
house-to-house inspection, whilst the other, the senior, supervises 
the general work of the office, attending to every case as it 
arises, and acting as the Executive Officer of the Health Com- 
mittee. The population in 1881 was 33,201, and is now, with 
the enlarged area, about 43,000. 

We have also, as my colleague. Dr. Horace Swete, as Public 
Analyst for the county and the city. 

Worcester is an old city, dating from the time of the Romans, 
if not earlier. It was a walled town, and, therefore, compressed 
within narrow limits. Its poorer population was crowded in 
narrow courts and alleys, behind the dwellings of the more 
opulent classes, with little light and fresh air, and plenty of 
dirt and filth of all descriptions. Although, of course, some 
amelioration was made during the centuries before this, the 
sanitary condition of large parts of the city, twenty years ago, 
was about as bad as it could be. I, fortunately, possess a record 
of its condition at the time of the passing of the Act of 1866. 
We were, at that time, threatened with an epidemic of the 
cholera, not the first by any means which haa attacked this 
city. A Vigilance Committee was appointed to examine into 
the real state of the city, and in a report written by myself 
and presented by that Committee to the Town Council, I find 
the following items : — " The visitors, who made a house-to-house 
inspection, discovered and reported over one thousand nuisances ; 
comprising dwellings overcrowded by two or even three families 
living in tnem ; overfiowing privies and cess-pits of enormous 
size ; houses unconnected witn any sewer, supplied with water 
from surface wells, in most cases polluted with sewage and 
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drainage ; courts unpaved, unlighted, and unventilated ; windows 
not made to open, and the interior of the dwellings filthy with 
the absorbed matters of years. Epidemics of zymotic disease 
are frequent ; in one quarter alone scarlet fever was said to 
have carried off three hundred persons ; and the report goes 
on to say, that epidemics which are intensified, if not caused, 
by accumulations of filth, and the use of polluted water, strike 
hard when they visit this city. That typhoid fever is endemic 
in Worcester, and is clearly caused by foul drains and privies, 
and the use of polluted well-water." The death-rate at that 
time ranged from 26 to 27 per 1,000 or thereabouts. At the 
time of my taking office, in 1873, it was 25'5. 

The first proceeding to be taken was naturally that of obtain- 
ing information. A house-to-house survey was made, by which 
notice was taken of the numbers living in each house; the 
numbers living in courts and alleys; the condition of the 
dwellings as regards cleanliness and waterproof ; of the drainage 
and water supply ; of the soil, paving, etc., of streets and courts ; 
and other similar facts, such as privies, w.o.'s., and cess-pits. 

As a short summary of the condition of the population dis- 
covered by this survey, I may state that the number living in 
courts was 3,145, occupying only 1,656 sleeping rooms, many of 
them containing more than one family — 911 mmilies living in 
441 houses. The inmates of 466 nouses used water from 
superficial wells situate on these premises. 1847 common 
privies, with their immense and foul pits, supplied the wants of 
the courts, alleys, and other crowded parts of the city. Many 
of these privies did duty for the inmates of three nouses, or 
from twenty to thirty individuals each. There was no regular 
removal of the contents of these pits, which were emptied only 
when they became unbearable, and when the farmers could 
find time to send their carts for them. The streets were badlv 
paved, and the soil in the lower and closer parts of the town 
was almost always damp and polluted with foul organic matters. 
To the credit side of the account must be placed the recent 
supply, complete and constant, of good water from the river 
Severa — a new system of sewers, which has since been extended 
to every part of the city, and the connection of the house drains 
with the sewers was being rapidly carried forward. There was 
also one Inspector of Nuisances. 

The recommendations which I made to the Sanitary 
Authority as the outcome of this enquiry, were nine in 
number, namely : — 

1. The improvement of the courts and alleys (where these 
could not be abandoned), and other crowded places by every 
practicable means. 
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2. The closing of such houses as were unfit for habitation, 
and the compulsory repair of others. 

3. The compulsory drainage of every house into the City 
sewers. 

4. The provision of tap (or Severn) water to every house 
at present supplied by well, and the closing of that well, in 
case it can be shown that the water in it is impure, and likely 
to continue so. 

5. The regular and efficient supply and care of gullies 
and ventilators in the sewers, and the connection of all nouse 
drains with the sewers. 

6. The enforcement of the law against overcrowding. 

7. The improvement and alteration of the system of privy 
accommodation, both as to structure and number. 

8. The institution of a system of cleansing all privies and 
cess-pitSy so as to insure the rapid and frequent removal of 
their contents by the Sanitary authority itself, and the en- 
couragement, especially in new buildings, of the erection of 
water closets. 

9. The erection of a mortuary and post-mortem room. 
This report was dated August 19th, 1874. 

10. The providing a suitable Hospital for infectious cases, by 
fitting up a large house which had been previously used as a 
small-pox hospital, and which has proved admirably suited to 
the purpose, was recommended by me and agreed to immediately 
after the adoption of the above report. 

If I have wearied my audience with these preliminary details, 
my excuse must be that I have wished to show how easily all 
the worst sanitary evils may be remedied, and an unwholesome 
and dirty town made clean, healthy, and pleasant to live in, 
by the enforcement of the law, steadily, incessantly, with 
tact, and in some cases forbearance, by the authorities, and 
by vigilant and active sanitary officers. 

The first necessity for health in a population is a plentiful 
supply of good water. Our earlier fathers knew this fact well, 
and never ouilt a house without first securing good water. It 
was the reckless and rapid building in all manner of places, 
careless of any other condition, so that the dwellings were placed 
near enough to the places of work, which culminated about the 
middle of this century in large towns, or parts of towns, where 
this and almost every other sanitary necessity were totally 
neglected and passed over. The next necessity is proper and 
suf&cient drainacre. 

With these two prime reqidsltes to hand, the problem of 
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<NM\xx>rliu^ Worcester from a malodoroiis, dirty, and unliealthy 
Ch1x% to oiiid sweet, cleau, and salubrioos, was one to be solved 
,)^4«A<««a/ii/o« Coii«!^taut inspection, immediate removal of nui- 
v^usVis frt'i^ueut cleansing, abolition of cess-pits, &c., enforcing 
tlw law ii^ainst ovei*crowding, and the education of the people 
u^K>u sucli })oints lis ventilation of bedrooms, cleansing of walls 
und ooilings, washing of back vards and courts, and attention to 
iletVxts in juivieti and wate^-closets, was the first work taken in 
liuuJ. 

My duties at this time were to act as an inspector chiefly, 
making myself acquainted with the condition of the interior of 
t'v cry nousc where insanitary conditions were likely to exist ; 
insisting upon the duty of the tenant and not the landlord to 
kccL) the iuterior clean and whitewashed, as well as compelling 
huKiIords, by a slight straining of the law, perhaps, at that time, 
to keep the walls, roofs, and pavings of the houses and yards in 
good ivpair. As the result of this inspection, there is scarcely 
a house iu the poorer parts of the city which has not been over- 
hauled by my self « and some of the worst and most dilapidated 
hu\ o been attendeil to several times over. 

As ivgaixls ventilation of houses, &c., I gave lectures in the 
sclioohxioms, which were well attended, and some decided im- 
provement was observable afterwards. 

t>wuei>i and builders, although they scarcely ever resisted 
the law, were slow in seeing their advantages in these improve- 
ments But the extensive migration of the better part of the 
working classes to the suburbs, abandoning their crowded hovels 
in courts and alleys, which set in at this time as the result 
mrtly of a rising desire for better things, and partly to obtain 
etter air for their children, opened their eyes to their real 
interests. The horrible nuisance of the immense privies and cess- 
pits was next attacked, and by slow degrees at first, quickening 
afterwards, we made the people ashamed of these common 
latrines, and all their filthy and indecent accompaniments. 
At tu'st little way was made in this respect, on account of a 
)>ending injunction against us by the towns lower down the 
river, who accused us of polluting the river from which they, 
a*s well as we, drew their supply of drinking water. It is a 
uastv and disgusting thing for any towTi, or even house, to do, 
to throw all its slops, refuse, and ordure into a stream from 
which human beings habitually drink. This, however, we did, 
and aiv still doing, awaiting the time when experts shall have 
agroi^d uf>on the oest mode of disposal of these matters without 
ci'outing a greater nuisance than the one they propose to 
abate. 

We took heart, however, when we were assured by eminent 
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chemists that all the dangerous elements of our sewage disap- 
peared by oxidation before it had passed sufficiently far along 
the stream to reach our next neighoours ! I am not chemist 
enough to decide whether or no tnis dictum is entirely reliable. 
But, whether it be so or not, the idea of drinking even converted 
sewage is still disgusting and offensive to all sensitive people ; 
and therefore the sanitary authority of Worcester is exceedingly 
exercised in its mind upon this subject at the present moment. 
I think that the authority would rejoice if, as the outcome of all 
our labour and interest in forwarding the success of this Congress, 
some of the learned gentlemen who listen to this our cry for 
help, would help us out of this ** slough of despond " by success- 
fully solving the riddle I have jiist stated. Charity begins at 
home, and what many people are waiting to be assured of is, 
whether we can so dispose of our sewage otherwise than by 
throwing it into the river (a sewage farm being a great crux) 
without doing as much violence to the health, and the feelings 
of our own inhabitants, as we are now doing to those of our 
neighbours. We are bound to grapple with this subject at oncCy 
under promise to the Local Government Board. Plans have 
been obtained, and different modes of sewage disposal have been 
well discussed; and still we are awaiting the advent of the 
Hercules who shall cleanse our Augean stable. 

With regard to our water supply, it is and has been for many 
years constant and abundant in quantity. It is filtered, and 
every house is, or may be, supplied with it at the very moderate 
cost of 5d. per 1,000 gallons. Nevertheless, being drawn from 
the river Severn, it is open to the charge of being more or less 
polluted by the drainage of many towns, fields, and farm-yards. 
With regard to the possibility of removing or neutralizing these 
noxious matters, opinions, as you are aware, differ. 

Pending the adjustment of scientific opinion on this point, 
we have lately cast about to see if a purer water could not be 
obtained than that derived from the Severn. Amongst the 
l-iickey Hills, between here and Birmingham, water is obtained 
from artesian wells of the very purest quality, and we have 
discussed the question of substituting this water, in whole or in 
part, for that of the river Severn. 

The principal point to be decided in going to the Lickey 
Hills, was whether the supply would be sufficiently abundant 
and permanent. With regard to the latter, notning but a 
prolonged experiment would satisfy any scientific person on 
this point. Our authority, at the present moment, is not 
disposed to run the risk of failure in these two respects, even 
if the cost and terms could be made agreeable. They seem 
resolved to continue the use of the oevern water, with a 
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determination, I believe, and hope, of using the best mode of 
filtration obtainable, and to provide additional storage room, so as 
to dispense with the necessity of daily pumping in time of flood. 

You will doubtless say, alas for the inhabitants of the towns 
below you I But we really intend to grapple with both questions, 
viz., that of sewage disposal, so as not to create a nuisance to 
ourselves or neighbours ; and that of purification of the Severn, 
and of the water we use. 

Our main drainage, begun 35 years ago, is now carried into 
every street ; and every house-drain, with a very few exceptions, 
is connected with a sewer. In some places, owing to the almost 
dead level on which parts of the city are built, there is not 
sufficient fall. This evil, however, time and experience have 
taught us to remedy by extra flushing. Flushing-tanks have 
been placed at the head of nearly every sewer, and at many 
junctions, and others are added at any spot which seems to 
reouire them. 

The greatest beneflt can be traced to this extension of 
flushing, scarcely any complaint now being made of bad smells 
from the street ventilators. It remains now only to cause the 
house-drains to pass their contents into the sewers more rapidly 
and effectually than, in many cases, they do at present. For, 
as you will admit, this last item of (h^inage is a most important 
one. Ventilation of the sewers into the streets can do no harm 
if the contents of the sewers are not allowed to decompose. But 
blocked house-drains, and the conseauent return of gases into the 
closets, bath-rooms, and kitchens, oi dwelling-houses, are, in my 
experience, the most frequent cause of typhoid, diphtheria, 
diarrhoea, sore throaty or other cognate forms of disease that we 
have to contend with. 

To entirely prevent this cA^il is almost impossible ; for ruptures, 
subsidences, or blocking of drains are of daily occurrence, and 
require all the vigilance of the inspector. Next to seeing that 
house-drains are well laid and properly connected, the first 
object is to get all the water available passed into them. Hence, 
I am against the small cisterns, holding only two gallons or so, 
which builders are now placing in the water-closets of our 
cottages. This quantity, often let down at a dribble, will not 
remove hardened solid masses, especially when mixed with cloth, 
hair, wood, and other substances which children and careless 
women throw into drains. I consider the existence of any 
kind of trap within a Bmall dwelling to be a nuisance of 
itself, and certain, sooner or later, to cause mischief. The 
only safety of the poor from being decimated by typhoid and 
its allied diseases, is the fact that all their closets are out of 
doors. Accordingly, we have declared every sink and trap, 
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indoors, to be a recurring nuisance, and have cleared them away 
ahnost entirely. 

In most old houses, and all new ones, sinks now discharge on to 
gratings out of doors. The down-cast water pipes, which were 
formerly almost universally led directly into the house-drains, 
are also made to discharge in the open, as well as pipes from 
baths, &c. The only danger of sewer gas in a dwelling now 
remaining to us is the existence of water-closets and their 
pipes in the better class of houses. Defects in these are 
continually occurring, and generally no notice is taken until a 
case of typhoid calls for the inspector. Happy are the inmates 
of a house where there is no water-closet at all; or, at all 
events, in proximity to bed or living rooms. All such as exist 
should be strictly cut oflF from the dwelling, and ventilated, 
and ventilating only into the outer air. 

One of the most valuable adjuncts to good sanitation is the 
possession of a hospital for the reception of cases of zymotic 
disease. Without this it is useless to struggle against the spread 
of these diseases, or to hope to prevent their germs being sown 
broadcast amongst the population. And I cannot understand how 
so many large towns have got on all these years without such a 
prime necessity. Of what use is a law for compulsorily reporting 
cases of infectious disease, if there be no place to isolate them in, 
when reported and discovered? As to giving advice to the mothers 
not to allow their infected children to mix with others, or to keep 
them from school until danger of infection is past, it is utterly 
useless. We seek to get hold of all first cases of scarlet fever 
and of measles as quickly as possible ; and, as we make no charge 
for maintenance, we meet with practically no resistance ; indeed, 
so popular has our Infectious Hospital become that application 
for aomission is made to us in many of these cases immediately 
by the parents themselves. 

One of the greatest advantages which the hospital affords is 
the reception of cases of typhoid fever. Typhoid is a disease 
which depends, for the recovery of the sufferer from it, almost 
entirely upon the nursing. Early, constant, judicious, and 
effective nursing is the cure par excellence for typhoid. Our 
success in this particular has amazed myself. For tne last three 
years we have not had a death from typhoid in our hospital out 
of 36 cases, except those of two infants moribund when brought 
to the hospital. So skilful is our hospital nurse, that I could safely 
leave a patient, after the first two or three days, to her really 
tender mercies. No expense has ever been begrudged by our 
authority to make our hospital efficient, and our County Hospital 
now sends its infectious cases to it. 

The present condition of our city then, you will well beUeve, 
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offers a striking contrast to what it did in the year 1866, or 
even in 1872. We have cleansed and dried the soil by paving 
the courts and backyards, and by the abolition of cess-pits ; by 
good house and privy drainage; by the substitution, almost 
universal now, of water-closets for the old-fashioned privies; 
and by the paving of most of the streets with granolithic 

[)avement. We have an ample supply of river water, and 
lave abolished nearly every well in the city ; we have improved 
the air of dwellings by removing sinks and traps to the outside, 
and also by cutting off the rain-water pipes from the drains. To 
these measures may be added the endeavour to prevent the de- 
composition of sewage in the main sewers, by efficient flushing. 
With regard to house-drains in cottage property, I have come 
to the conclusion that the syphon placed between the closet 
or yard and the junction with the main sewer, is a mistake. 
They are constantly becoming partially or wholly blocked by 
things thrown down the drains, and thus the closets and drains 
become choked, and danger immediately ensues. 

It is only right to say that several new influences have been 
at work during the last ten or twelve years, tending to the 
lessening of the amount of disease and the tendency to death, 
amongst the population of Worcester. Two of these, the 
Provident Dispensary and the Nursing Institution, have certainly 
contributed largely to the reduction of the death-rate amongst 
the poorer classes. Any poor person can now obtain the services 
of a trained nurse, free of charge. 

I am aware that I have now exhausted the time allotted to 
me. I am anxious, however, with your kind indulgence, in a 
very few words, to tell you what effect our sanitation has had 
upon the health, comfort, and lives of the inhabitants. At 
the beginning, in the year 1872, the death-rate was 25'5. 
Last year it was 18*74, or a reduction of nearly seven per 
1,000, on a population of 43,000, a saving of three hundred lives 
j)er annum. This year, up to date, tTie rate is only 14*5, 
and every year holds out a prospect of still further redaction. 

But oi more conseauence than the death-rate, which is still 
kept too high by the abnormal deaths of infants, is the improve- 
ment in the general health of the population. Not only do we 
never see persons scarred with the foul marks of small-pox, 
but cases of scrofula, rickets, diseases of joints, and phthisis 

Kilmonalis have greatly declined, both in number and severity, 
heumatism, which was once a famous Worcester complaint, is 
also much more rare. But it is in respect of zymotic diseases 
that our sanitary efforts have borne the most fruit. I have 
already told you that on one occasion an epidemic of scarlet 
fever carried off three hundred persons in this city. We no 
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longer fear an epidemic of scarlet fever. Typhoid fever, which 
was said in the report of 1868 to be endemic in Worcester, has 
been so reduced in severity, as to enable me to make the state- 
ment in regard to our hospital, which I did a few minutes ago. 
And as regards numbers, the tables at the end of this paper 
will show a corresponding reduction, 

A disease strongly marking the condition of the sanitary work 
in a town is said to be the summer diarrhoea of children. I cannot 

f've you exact figures in this category before the year 1874, but 
remember the time when the diarrhoea of children was a 
formidable item in the mortality. Now, in most years, it gives 
us no trouble at all. And I think I am not wrong in making 
the statement that most diathetic diseases have been robbed of 
great part of their severity by the more wholesome conditions 
which now surround the patient. 

I have drawn up a table showing the progress made in dimin- 
ishing, first, the general death-rate, and second, the zymotic 
death-rate,* for the years 1874 to 1888. As 1 have already 
hinted, sanitary improvement in Worcester has not been by 
leaps and bounds, but steadily progressive. At first somewhat 
tentative, it became more active as we found public opinion 
keeping pace with us. For the first four or five years but little 
impression was made upon the death-rate. Then, in 1879, a 
start was made which has gone on increasing until the present 
moment. And I think I can trace each item of improvement 
as the direct outcome of some progress in our sanitary action. 
Thus, the removal of privies and cess-pits, which went on slowly 
at first, became much more active in 187S-80, and about this 
time also, the authority undertook the cleansing of such places 
as remained. Hundreds of these filthy structures were cleared 
away, and the pits filled up, and now but few of them remain. In 
connection with this, note the extraordinary drop in the mortality 
from scarlet fever and measles which occurred in 1879. In the 
years 1875-8, we had an average of 52 deaths from these two 
zymotics. In those of 1879-85, it drops to 17 in the year. 
Then an addition of some 10,000 is made to the population living 
in undrained or badly drained districts, all with privies and cess- 
pits, and the average number reaches to 23, but now, this year, 
when the drainage and water supply of the new districts is 
nearly complete, we have, so far, only 2 deaths from these 
diseases I 

The course of typhoid fever has not been quite so favourable. 
It would appear, at first sight, that the number of deaths from 
typhoid has been singularly uniform all along. Not so, how- 
ever. The first seven years give an average of 13 deaths. Then, 
in 1884, we had a sudden outbreak of the disease, consequent 
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Table 

Showing the Death RateSy Zymotic Rates^ and total number of 
Deaths from Zymotic (or Infectious) Diseases^ in tlie Years 
1874-1889. 



Tears. 



1874 
1875 
1876 

1877 
1878 



1879 

1880 
1881 
1882 
1883 

1884 
1885 



1886 
1887 
1888 



Death Rate. 



1889 

To Sept. 24, 

Estimated 

to Dec. 31. 



} 



22-30 
25-58 
23-37 
24-45 
24-45 



21-17 
20-90 
20-60 
19-73 
21-00 
20-90 
20-22 



21-85 
21-00 
18-74 



14.50 
16-30 



Zymotic Bate. 



30 
4-2 
4-2 
4-6 
3-6 



1-4 

3-4 

2-26 

2-55 

1-7 

1-7 

2-0 



1-83 
1-83 
1-9 



0-79 



Actual Number of 
Zymotics. 




45^ 
109 
77 
86 
68 
59 
69^ 



P <D 



5 

08 



>l Tfii'~ 
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^ 



o 
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Appendix. 

Some years ago the Town Council requested me to furnish 
them with the death-rate of the city forty years ago, and since. 
I was unable to comply with this request owing to the absence 
of the necessary documents. I have lately been furnished with 
the Supplement to the Thirty-fifth Annual Report of the 
Registrar-General, which contains the information required to 
answer the question put to me by the Town Council. 

Table 1, following, shows the Annual death-rate of the city 
in the three decennia, 1841-50 ; 1851-60 ; 1861-70. 
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Tulilo 2 ^ives the exact number of deaths from the several 
Zyiiioti(% or liifeetious diseases, in the ten years, 1861-70 ; that 
io xUit yeurri immediately preceding the passing of the Public 
Health Act of 1872. A comparison of these numbers with 
thiibu given in the tables above^ showing the deaths from the 
«ame cuuhos during the last fifteen years, will speak for itself, 
and will rec^uiro no comment. 



Table I. 

EMracU from the Supplement to the Thirty-fifth Annual Report 
of the Be^trar-Generaly publislied in 1875. 

AvicaAQi Annual Dsath Batb, 1841-70. 



lU YUAUM vaoM 


10 YSABS FROM 


10 Tbars fbom 


Mean OF 


1841-50 


1851-60 


1861-70 


30 Ybabs 


24 


23 


25 


24 



Avorago Annual Death Bate from Zymotic diseases in the years 

1861-70, 5-39. 



Table II. 

Total Deaths in the 10 yearSy 1861-70, from the following 

Zymotic diseases. 

Population: Malesy 15026; Femalesy 16667 ; To/a/, 31693. 



DiSKASB 


Males 


FSICALKS 


TOTAL pxaAXN. 


Small-pox 

Measles . . 

Scarlet Fever 

Diphtheria 

Whooping CJough 

Fevers, chiefly Typhoid . . 

Diarrhcoa and Cholera . . 


41 

58 

209 

18 

65 

232 

243 


28 

71 

195 

25 

67 

218 

251 


69 

129 
404 
43 
132 
450 
494 


6-9 
12-9 
40-4 

4-3 
13-2 
450 
48-4 


Totals . . 


866 


855 


1721 


172-1 


Total of all Deaths in ) 
the 10 years j 


4040 


3804 


7844 


784-4 



Average Death Sate of 10 years, 24*74. 
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Mp. VASHiKGTOir Lyon (London) said he noticed that Dr. Strange 
said there was no death from smaU-pox. Might he ask, was vaccinar 
tion uniyersal in Worcester ? Did that account for it ? 

Dr. A. Gabpenteb (Croydon) said that it reflected considerable 
credit on the Mayor and Corporation to have secured the services ot 
Dr. Strange for their medical officer, because he had carried out his 
work according to what he had contended in his paper to be 
the first duty of a Medical Officer of Health, namely, to recognise 
that the foundation and the unit of sanitary work was the in- 
dividual house. It WBA requisite for the purpose of carrying 
out sanitary work properly, to pay particular attention to the 
individual house. If a medical officer did not do that it was not 
likely he would succeed in the work he had undertaken. Dr. Strange 
had proved to him in his remarks conclusively, that he understood 
what he had to do, and that he had done it thoroughly, because it 
was only by getting that information that he was able to grapple 
with the difficulties that were likely to arise in dealing with sani- 
tary matters among the people. There was another point in Dr. 
Strange's paper which struck him with considerable force, and that 
was the reference to the efforts that were being made by the Corpora- 
tion under his direction for the exclusion from the houses of all 
communication with the sewers. Evidence which had been obtained 
of the effect of the exclusion specially from the houses of the working 
classes, showed it bad an important bearing on the health of the 
district. He could not help but think a source of considerable 
amount of the success which had attended Dr. Strange's efEorts in 
Worcester, was due to that fact ; because where there was no con- 
nection between the sewer and the interior of the house, the prevention 
of a certain amount of contamination from that source, had shown 
itself in a diminished zymotic rate. Then Dr. Strange referred to the 
difficulties that were involved in the work of constructing sewers. 
That was an extraordinary difficulty it was true, and until it became 
positive law on the part of the local authority, that no sewer should 
be laid underground that was not put down on a solid basis — on a 
concrete foundation — so that there would be no fall of the sewer and 
no consequent leakage of any kind or sort, they would never get rid 
of that difficulty in connection with the construction of house-drains. 
If this course had not been adopted in Worcester, he would strongly 
urge upon the local authority the adoption of a bye-law requiring 
that no single drain should be constructed, except on a solid bottom, 
and they must be careful to keep the roots of trees away from the 
line of pipes. There was another point in the paper with regard to 
the conditions of the dwellings of the poor. His observation, which 
had been very cursory of the poor of the district, told him to infer, 
from the appearance of the people, that there was a great want of 
ventilation in the interior of their dwellings. That was a point to 
which a certain amount of attention should be paid, for the purpose 
of getting rid of some of those tendencies which were manifest among 
the poor, arising from the want of fresh air. The aspect of the 
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children in the streets was more ansBinic than he liked to see, but, at 
the same time, he congratulated the Corporation and citizens of 
Worcester on the results which had followed the application of 
sanitary laws in the district. 

The Matob op Wobcesteb* said the question as to the desirability 
of not pouriug the contents of the sewers into the Severn had been 
raised. As a principle he did not think anyone could deny that it 
was correct. But at the same time they maintained that they were 
doing no particular harm. He thought the death-rate in the returns 
from the last report of the Medical Officer of Health, 14 per 1000, 
was not very serious. The proper course, if they wished to ensure 
the purity of streams and rivers was to begin at the fountain head 
and work down. It would be of very little value for Worcester to 
arrange for the disposal of its sewage by precipitation or irrigation, 
assuming that a large amount of pollution was taking place higher 
up the river in Wales, at Shrewsbury, and other places. He entirely 
agreed with remarks that had been made as to the great value of 
the disconnection of all house-drains from the main sewers. That 
disconnection should be two-fold — first by water traps, and secondly 
by air traps. Where possible he would recommend strongly that 
the traps should be duplicated. The air traps should certainly be 
duplicated, and if possible the water traps, so that if the pressure of 
sewer gas were considerable it would meet with two obstacles to its 
progress into a house, and thereby a double security would be 
afforded. In Worcester there had been complaints about disagreeable 
smells arising from the street gratings of sewers ; wherever it was 
possible ventilating shafts had been erected. They found a great 
difficulty in obtaining permission to erect these shafts, many people 
said it was very objectionable to have the smell as they passed along 
the streets. But he maintained it was much more objectionable to 
have the sewer gas filtering through the houses. In the streets the 
gases mixed with large volumes of air and were rendered less 
hurtful. As the pipes in a house became affected by the increased 
temperature through heating, unless they were properly trapped the 
warm air of the house attracted all the sewer gases into the house ; 
so that the higher the temperature of the house the larger the escape 
and volume of sewage gases. They would be glad to receive sugges- 
tions from members present with regard to the proposed sewage works 
for the city. They thought in the particular case of Worcester pre- 
cipitation was by far the best system, looking at its situation and 
certain local circumstances : possibly a small piece of land in addition 
might be used for irrigation purposes or passing off the effluent. 
He was hoping they might have heard some discussion of the electrical 
process of precipitation. 

Dr H. SwETB (Worcester) said, in answer to the remarks of the 
last speaker, that though the pollution of the river Severn above 

* Mr. Alderman Ernest Day. 
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"Worcestep was a serious matter to that city, especially when the 
sewage of Kidderminster was occasionally poured into it, yet he con- 
sidered that there was not that danger to the towns below Worcester. 
At a time when an epidemic of typhoid was raging in Kidderminster 
the inhabitants of Worcester were for three days in terrible danger 
through the whole of the sewage of Kidderminster being allowed 
through an inadvertence to flow into the river. It was a curious 
fact, derived not only from his own analysis but from those of other 
chemists more eminent than himself, that the sewage of Worcester, 
a city with 44,000 inhabitants, with its manufactories, could not be 
detected at Tewkesbury, sixteen miles further down the river. He 
attributed this to the dilution and oxidation of the waters of the 
Teme, a river that was only polluted by the small towns of Knighton, 
Malow, and Tenbury, or, as some people thought, by the underground 
springs in the river and vegetable and animal organisms feeding on 
the sewage. He considered that the supply of water to Worcester 
should therefore be taken from the Teme and not from the ISevem, 
although personally he hoped the day would soon come when sewage 
would not be allowed to enter the Severn at all. 

Dr. W. Stbangb (Worcester), replying, said, in answer to Mr. 
Washington Lyon, some time ago he examined every child in the 
public schools in Worcester. He proposed to do it again to see whether 
vaccination had been carried out, and he found that 95 per cent, of 
the children had been vaccinated. He thought that Authorities were 
quite alive to the necessity of proper vaccination. He was quite sure 
the Local Authorities would decide how they would deal with the 
question of sewage as quickly as possible. The hospital which had 
been referred to was a private house, in which about ten rooms were 
available, so that they could divide the sexes, and the children from 
the adults. They could divide the house between two diseases such 
as scarlet fever and typhoid. They had one or two cases where 
persons had gone in afflicted with one disease, and had taken another. 
However, nothing serious had occurred from it. It was impossible 
in one building to avoid the risk of nurses taking a disease from one 
ward to another. When they had had typhoid and scarlet fever in 
the house at the same time they separated them as far as possible, 
dividing the nursing stafE. It had been asked why they continued to 
pour the diseased germs of Worcester into the river. It was simply 
through an accident in the first instance, which resulted in the 
sewage finding its way into the Kidderminster water, which produced 
the epidemic of typhoid there ; and when an effort was made to 
correct that, they made another mistake and poured the typhoid 
germs into the river for two or three days. To show what the effect 
of that was, they had in the close of the autumn and in the 
succeeding winter and spring a large number of typhoid cases, which 
he had no doubt resulted from the transmission of the germs by the 
river. If it was asked why the epidemic continued in Worcester 
during the winter and the spring, he could only attribute it to the 
faulty system of filtering which caught and held the diseased germs. 
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This was a danger which always threatened them in filtering. He 
would beg to be excused answering the question of Mr. White as to 
precipitation. He did not treat upon it. The Mayor of Worcester 
had kindly assisted him in answering some of the questions put to 
him. He hoped the Mayor would excuse him for saying that Local 
Authorities would not be doing their duty until they grappled with 
the sewage disposal question, and took out all the bad materials now 
going into the Severn. He was sorry to difEer from Dr. Swete, but 
he did decidedly differ from him as to the sewage. If the water at 
Tewkesbury were better than at Worcester after receiving the 
drainage of 50,000 or 60,000 people, then the pollution of rivers was 
the best thing they could possibly have. It might be well to go and 
live at Tewkesbury, and enjoy the stuff the Worcester people threw 
into the river. It was no argument to say, what was the use of 
Worcester diverting the sewage of the city from the Severn while 
pollution was going on higher up the river by towns in Wales. 
Worcester was the largest city on the river Severn. Why, then, 
should they not set the example ? If they were to set to work, the 
towns above them, Kidderminster, Shrewsbury, and Welshpool, must 
be ashamed of themselves if they did not follow the example. 



On ** The Sanitary Aspects of the Pottery Manufacture^^ by 
John T. Arlidge, ALD. and A.B.Lond. 

It may be asserted of every manufacture and trade, that it 
presents more or fewer features peculiar to itself, which affect, 
in a greater or less degree, the health of those engaged in it. 

This fact is indisputable, but it has not arrested the attention 
of sanitarians as it ought to have done. It has, on the part of 
medical men, led to few researches concerning the consequences 
attendant upon the pursuit of different occupations, or the 
causes producing them, and yet these latter are as patent when 
looked for as any disease-producing factors known to the 
profession. 

These prefatory observations might be readily, and not uh- 
profitably extended, but the limit of twenty minutes allotted to 
a communication by the rules of the association, enforces their 
curtailment, and I will at once prc)ceed to sketch the sanitary 
aspects of the Pottery manufacture, as I have had the honour 
of being asked to do by the Council of the Sanitary Institute. 
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Now it SO happens that Potters as a class of artisans are 
remarkable for a high mortality, a circumstance which, of itself 
should challenge inquiry in order to ascertain the cause. And 
when inquiry is started, we encounter at once numerous 
questions for solution, both by medical men and by sanitarians. 
The former are called upon to specially study the disorders 
attendant upon the occupation, and the latter to investigate by 
what sanitary measures the occurrence of those disorders may 
be best met. At the threshold of their investigations they will 
perceive that they have, in the industry under consideration, to 
deal with many different branches differing among themselves 
in the matter of causation of disease, and in that of the health 
conditions to be rectified, as much almost as any distinctly 
marked trades do from each other. 

However, three primary divisions may be readily distinguished : 

1, the branch occupied in the making of ware from the clay ; 

2, that concerned in glazing and firing it ; and 3, that devoted 
to its ornamentation, by painting, gilding, and printing. The 
last named department is Known as the decorating or finishing 
division ; whilst the first mentioned is pre-eminently the occu- 
pation of Potters properly so called. The second branch is 
intermediate between these two, including processes appertaining 
to each, in the hands of workmen known as oven- and kiln-men^ 
and as dippers and placers. 

These primary divisions of the pottery manufacture are them- 
selves separable into subsidiary sections, presenting sanitaiy 
conditions of very varied^ character. To eniunerate these secon- 
dary branches, and to note the peculiar health relations of each, 
would carry me far beyond the compass of this present paper. 

I propose to treat my subject under three heads, viz. : 

1. The materials employed; 

2. The processes of the manufacture ; and 

3. The circumstances incidental to it ; that is, those which 
affect the health of the artisans, but are non-essential to the 
industry. 

And first^ as to the materials employed^ regarded from a 
sanitary point of view, it goes without saying that the " clay," 
out of which all ware — whether china or earthenware — is 
formed, ranks first in importance. 

In remote ages potters clay was clay in the ordinary accepta- 
tion of the word, or a natural aluminous compound from 
sedimentary deposits. But such is not the clay now used in 
the potteries ; some of like kind, indeed, brought from Dorset- 
shire, enters as a component of the fictile material worked up. 
But the more important constituents are the so-called Cornish 
clay and stone imported from Cornwall. 
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These substances consist of decomposed granite. The clay 
is prepared by many washings and prolonged exposure to the 
air, whereby it acquires great whiteness, and is easily reducible 
to fine powder. As may be inferred from its origin, the 
proportion of alumina in it is small as compared with the 
contained silica. Here, then, we find potters subjected to a 
silicious material, which, in the process of manufacture, largely 
escapes as dust, and permeates the air they have to breathe. 

The several clays in use differ in quality, and in the prepara- 
tion of the basic material, technically styled " the boay,' out 
of which the future ware is to be fashioned, these are mixed 
together, in proportions differing with the different views and 
purposes of manufacturers. So it happens that some "bodies" 
are more silicious than others ; as happens with the material 
used in making the special ware called " granite." 

This being the case, we can understand that some clay 
compounds will prove more injurious to workmen than others. 
Moreover, there are wide variations in the degree of exposure 
to dust, depending upon the character of the work followed by 
different hands. 

The principal sufferers from dust are the potters, properly 
so called, to wit, the throwers, who work with the well-known 
and most venerable machine, the potter's wheel ; the presserSy 
who are distinguished as*' flat" or "hollow ware" pressors, 
according to the character of the articles they manufacture; 
the "turners," who, by means of an ordinary lathe, give 
smoothness to the surfaces and edges of the ware as it comes 
to them from the pressors. 

In the case of flat ware — plates and cups, — a plan of giving 
smoothness to the surface has of recent years been introducea, 
under the name of " tot^ww;" the process consisting: in holding 
with sufficient firmness a please of t^w on the surf acf, whilst thi 
article operated upon is rotated on a small turn-table with great 
velocity. This proceeding, I hardly need remark, is attended 
by the copious evolution of dust. 

Subordinate departments of the pottei^s art are represented 
by the occupation of fixing on cups, tea-pots, or other hollow 
ware, the nandles and spouts. This makes the business of 
** handlers.'* 

All these workpeople in pursuing their special craft give origin 
to more or less dust which floats in the air around them, settles 
on their clothes and every object in their workshops, and gets 
drawn by inspiration within the bronchial tubes, and, in time, 
finds its way into the lung tissue itself. 

The pottery manufacture, therefore, is distinctly of an in- 
sanitary nature by reason of its dust-producing conditions ; and 
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it becomes the duty of the sanitarian to devise measures to 
lessen those conditions, and to obviate their activity in provoking 
long disease. 

Another material that finds a place in the making of pottery 
is flint. The flints used are derived from the shingle on the 
northern shores of France, or from the deposits, occurring in 
strata, in our own chalk hills. For the use of the potter they 
are calcined and then very finely ground into a light wliite 
powder. Prepared flint enters into the composition of the 
clay body, and is used also largely in the china business, 
to surround the cups and saucers, or other porcelain articles, 
when placed in the boxes — technically called "saggars," — in 
which they are to be ** fired." 

The addition of flint to the clay " body " necessarily implies 
an aggravation of the evils following upon the inhalation of the 
dust; and with regard to the men engaged in "placing" the 
ware in the saggars, we at once see how seriously they are 
exposed to breathing the flint powder. The like exposure 
again attends them when, after its firing, the ware has to be 
removed from the saggars. 

But the operation of flint as an element of disease does not 
cease with the last-named act. Some of that substance adheres 
so intimately to the china that it requires to be brushed and 
beaten off; — a most health-destroying business pursued by 
women, call ^^ scourers,^* As may be surmised, such work- 
women are recruited from a class of a more or less necessitous 
grade, whose aim is to earn wages rather than to prolong life. 

The sanitary ills of the potter's trade are unfortunately 
increased by yet another material. I refer to the metal lead, 
which is largely used, in the form of the carbonate and of 
litharge, to make the "glaze" that gives lustre and smoothness 
to ware, and renders it impervious to moisture. It likewise 
enters into the composition of many colours used for the 
purpose of decoration. To make the history of lead complete 
I must advert to another potter^s material, viz., borax. This is 
innocent enough in itself, but it occurs in very bad company ; 
that is, with tne salts of lead just now mentioned. Borax has 
excellent chemical properties, fusing with metallic oxides and 
earths to make a glass-like substance. The possession of these 

f properties brings it into use in the pottery manufacture to 
orm, upon fusion with the lead salts, some china clay, and 
occasionally other ingredients, a vitreous mass, which, after 
being finely ground and mixed with water, produces a thick 
milky fluid — ^tne " glaze." 

The business of glazing is very simple, consisting in plunging 
the ware into the glaze for a second, and then withdrawing it ; 
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any excess taken up dropping off by gravitation, or else removed 
by a piece of sponge in the hands of an assistant. The process 
is termed "dipping," and the operator "the dipper." The 
porous ware absorbs suj>erficially a coating of glaze, and when 
this is subjected to heat in a kiln, it becomes vitrified and 
intimately adherent to the surface in the form of an enamel. 

To reach this condition it is necessary to pass, as I have 
intimated, the dipped ware through fire. With this end in 
view the several articles are arranged in saggars, just as in the 
case of those turned out of hand by the throwers and pressers, 
precedent to the first firing. The consequence is that another 
set of men, called "gloss placers," are brought into contact 
with the poisonous glaze, and often fall victims to it. But it is 
no uncommon circumstance for a man to pursue the double 
calling of oven-man and placer. 

I just now alluded to lead salts as colouring agents. They 
serve also another purpose, viz., that of acting as a flux to other 
colours. The preparation and mixing of colours is consequentlv 
a business exposing those occupied with it to the dangers of lead. 
But the poisonous colours become a source of plumbism to a far 
wider circle of workpeople, viz., among the decorators of 
earthenware and china. Now and again those who paint with 
oil colours show the disease; but the most frequent sufferers 
are the majolica painters — mostly females, — who use colours 
more heavily charged with the metal, ground up with water, and 
laid on more roughly and thickly than in enamel painting. 

Further, lead colours are often used in a dry state, prior to 
firing, being dusted on the surface to be coloured by a process 
known as " ground-laying." Here, consequently, the poisonous 
material is in a shape to facilitate its inhalation and swallowing, 
apart from its possible absorption by the skin. 

What has been stated in respect to lead colours comprises 
the major part of the facts attaching to colouring materials, in 
general, with regard to their sanitary character. Other metallic 
colours are indeed in considerable use, for instance, cobalt and 
salts of gold, copper, and tin ; but when no lead is present in 
combination no definite ill results are traceable to them : — for 
one reason that their employment is on a comparatively small 
scale. Arsenic forms very brilliant salts, but, happily for 
potters, it is volatilized by heat, and arsenical colours in conse- 
quence become destroyed. Yet, for some recondite reason or 
other, small quantities of this virulent poison are occasionally 
introduced in certain mixtures by some manufacturers and 
colour makers. Lastly, mercury nas its uses, but mainly to 
make an amalgam with gold. 

This brief review of materials used in the pottery manufacture 
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innst suffice, and I pass on to consider the general sanitary 
conditions associated with the occupation. Of these, heat 
occupies the foremost place. The workshops of pressers — the 
most numerous class oi workmen — become unduly heated by 
the necessary presence of the drying closets, placed close to the 
working bench for the sake of convenience. These closets are 
kept highly heated by hot pipes for the purpose of drying, to a 
certain extent, the newly-made clay utensils and the moulds 
upon which they are made. The closets, indeed, have swing 
doors, but these are so constantly opened by the lads callea 
" mould-runners," — who carry the ware with its mould from the 
presser as fast as it is made, — ^that they can only partially pre- 
vent hot air escaping into the shop. 

We cannot fail to perceive in this state of things a cause 
of damage to health, super-added to the effects oi dust, in 
the production of general muscular debility, with fatigue and 
sweating. At the same time the heat favours the develop- 
ment, and, by rarefying the air, also the inhalation of dust. A 
saving condition of placers' labour is that it is intermittent. 
Again, the printers in following their occupation, are exposed to 
a considerable temperature, for the press is highly heated, and 
close to it is the hot plate necessary to spreading the ink on the 
copper plates to be printed from. The printers are very few in 
number, but with them work many women, who rub the printed 

f)attem on the ware, and are called " transferrers," and a still 
arger number of girls who are busied in roughly cutting out 
the patterns from thin paper on which they are printed, and 
who from this employment, are termed " paper cutters." 

Lastly, other sufferers with heat are the men occupied about 
the ovens and kilns, in firing and tending them; and, when after 
some two or three days the baking or firing is completed, in 
withdrawing the contents. The work of oven-men does not 
impose constant nearness to their fires, and the greatest exposure 
attends the operation of oven-drawing, especially when there 
are urgent orders, and the ware is drawn whilst still very 
hot. 

Heat is not alone operative, for there is beside it, exposure to 
strong currents of cold air, particularly in the case of ovens 
placed outside the main building of a factory. Hence, as might 
De surmised, the workmen in question are very liable to colds, 
and esi)ecially to local rheumatism. 

The working appliances of a pottery are some of them not 
without possible effect on the health of the artizans. Where 
not done by steam power, the turning of the potter's wheel by 
hand is a laborious, though intermittent task, and usually per- 
formed by women. When there is strength for it, the work 
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sanitarjr improvement brought about by parliamentary action ; 
but this external influence cannot be made operative in 
numerous matters influencing health injuriously, it unfortu- 
nately cannot make unsteady men steady, or those clean in 
their persons and work who have no conception of the necessity 
of being so, or those who are reckless careful in the presence 
of danger, or those who find close hot shops agreeable and 
who oppose the introduction of fresh air, sensible to the value 
of ventilation. Consequently we come across work-places and 
shops. strewn with dust and bits of clay; men and boys badly 
claa and exposed to cold and wet ; those using lead neglecting 
cleanliness and all precautions in its use taught by experience ; 
and, lastly, both men and women, in all departments, whose 
greatest oread is fresh air, and who stuff up most assiduously 
any ventilators constructed to afford it to them. 

Again, abundant insanitary conditions are too frequently to 
be found in the workmen's homes, in their habits when outside 
the factories, and in the food they make use of. But these 
and other like circumstances are not peculiar to potters, but 
prevail more or less among all workers in factories. 

Though not an exhaustive account, sufficient has, I consider, 
been put forward to illustrate the sanitary aspects of the 
Pottery manufacture. We have observed the sources of danger 
to health in the materials employed — in the clay, flint, lead and 
colouring matters ; in some of the processes as carried out — in 
the high temperatures so often involved, and in the modes of 
working. Over and above all such intrinsic conditions we have 
b;*iefly called attention also to collateral or extrinsic circum- 
stances affecting the well-being of pottery artizans. But of all 
the causes of illness to be discovered, dust from the clay stands 
pre-eminent, and happily it is one that can be overcome to a 
great extent by those means of ventilation and of extraction 
modern mechanical science has brought to so great perfection. 

I will conclude by adding that there have been vast changes 
for the better during the last twenty years and upwards 
that the Factory laws have been enforced. Child-labour has 
been greatly curtailed, work rendered much more regular, and 
that at night practically almost abolished ; numerous new 
factories, well built and roomy, have taken the place of dilapi- 
dated, damp and confined structures; machinery has been 
introduced, reducing materially the number of unskilled hands 
employed, facilitating work and giving it greater development ; 
means of ventilation oy fans ana other contrivances have been 
adopted in most factories where there is steam power, with a 
consequent enormous reduction of the most active cause of 
illness, the inhalation of dust; and, as might be anticipated, 
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improvements in the mechanical and general sanitaiy condi- 
tions of their labour have been accompanied by a perceptible 
material and moral advancement of the employed. There is, 
nevertheless, ample scope for more ; and ever onward progress 
may surely be looked for in proportion as more correct notions 
of sanitation extend themselves among all classes ; as the inge- 
nuity of mechanicians improves the appliances of labour and 
invents means for lessening evils attaching to it, and as educa- 
tion spreads and succeeds, instructing artizans in their true 
interests, both in respect to morals and to health. 



Dr. G. H. FosBBOEB said those who bad listened to the paper 
had been instructed and interested. Dr. Arlidge had thoroughly 
described to them the evils accruing to the manufacture of pottery. 
He would like to call the attention of the Congress to another 
danger he had had some evidence of after pottery had been sent 
out and sold. His attention having been called to an outbreak 
of lead poisonuig in his district, he found that home-made wines 
were largely consumed by the poor, and were generally made in the 
commonest class of earthenware pans, which were badly glazed and 
improperly burnt. Some six or seven persons he knew of were 
affected by lead poisoning, and he traced the origin of the outbreak 
to the fact that the wine had been made in such pans, and had been 
allowed to remain therein for some weeks to ferment. He was not 
able to obtain an analysis of the wine, but the circumstantial evidence 
was so strong that he had no doubt about it. Had Dr. Arlidge any 
similar experience ? 

Dr. Ablidgb (Stoke-on-Trent) said, in reply to Dr. Eosbroke, that 
glaze, commonly used in pottery, is composed of lead and borax and 
some china clay, and that when this glaze coating ware is exposed to 
acids, and probably also to alkaline solutions for considerable periods, 
a decomposition occurred, setting free the lead, which then became 
a source of poisoning. Anyone could convince himself of this by 
applying one of the stronger acids to a glazed cup, saucer, or plate ; 
and cases of plumbism are on record following the long action of salt 
or brine upon the coarser ware used for pickling. But some at least 
of this coarse ware is glazed by salt, and is therefore harmless. 
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On ** The Transmission by Flesh Foods of Disease from Animals 
to Many'' by William E. A. Axon, F.R.S.L. 

There has of recent years been an active Vegetarian propaganda 
in this country, and a greatly increased number of persons have 
adopted that system of dietetics, and many more, >yhilst not 
wholly Vegetarian, are so to a very large extent. Vegetarians 
have always contended, that however healthy in a natural state, 
yet, under the conditions in which animals are bred and brought 
to the meat market, their flesh must necessarily in many cases 
be diseased, and become a source of disease to the consumers ; 
and the present trend of medical and sanitary science is in the 
direction of the position so taken. The recent decision in the 
Glasgow Sheriffs Court, by which tuberculous animals are 
judicially declared to be " unfit for human food," is a striking 

{'ustification of the Vegetarian position, and may well prove to 
>e the beginning of a new era in the history of sanitary science. 

Flesh-meat may become a source of disease in several distinct 
ways. There may be an injurious influence resulting from the 
decomposition of the animal tissues after death, or they may 
have been affected by poisonous substances taken into the 
system during the animal's lifetime, or be tainted by parasitic 
or other diseases. There are numerous cases on record of 
death or illness from all these causes, but obviously the last 
is the most important to be considered in relation to the food 
supply of the nation. 

There is no room to doubt the cominunicability of disease 
from the flesh eaten to the flesh-eater. Oxen, pigs, sheep, 
hares, deer, &c., are liable to become infested with tapeworm 
by swallowing the ova in their food. These eggs are hatched 
in the intestinal canal, and the young worms pierce the 
mucous membrane and the walls of the intestines, and so pass 
into the tissue, where they are surrounded by a sort of bladder. 
When eaten by man, these cysticerci have a further develop- 
ment, and are transformed in the human alimentary canal into 
the fully-matured tapeworm. One frequently fatal disease, 
hydatids, arises from the injection into the human system of 
the ova of the tapeworm (tenia echinococcus). That which 
is called measles in the pig is neither more nor less than 
the cysticerci bursting from their envelopment. The bladder 
worms infect calves, but the creatures do not survive when 
their hosts have reached the adult stage, and many thousand 
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pieces of beef have been examined without a cysticercus being 
found. Perfect cooking is said to destroy the vitality of the 
tapeworm, and to render it innocuous in food. Another 
horrible parasitic disease is trichiniasis, resultii^ from the 
small worm known as trichina spiralis. Dr. R. I^. B« Taaffe 
savs of this : " When the flesh of an animal which contains 
tnchinae is eaten, the young brood of trichinae which are bom 
pierce the mucous membrane of the alimentary canal and are 
conveyed by means of the blood-vessels and IjTnphatics, and 
distributed to all parts of the body; a pork chop will show 
them, whereas measles are principally found about the neck. 
It takes a space of four days for the brood to become 
distributed, during which time, if the infection is discovered, 
they can be dislodged, the remedy considered best being large 
doses of calomel. A portion of a muscle, taken after death 
from a child 4^ years old, was examined, and in one grain of 
the muscle 100 trichinae were found. The muscles of an adult 
weigh 401b., and, if infected in the same proportion as were 
that of the child, would contain 28,000,000 of trichinae, quite a 
population to carry about; taking each of the trichinae to 
measure about five to six millimetres in length, the 28,000,000 
in a line would give 140,000,000 millimetres, or 90 English 
miles. One pig has been known to infect 158 persons, of 
whom 28 died." 

The trichinae, as a rule, are destroyed by cooking, but where 
this is not perfect there is danger, and accidents, sometimes 
fatal, are not infrequent 

Apart from parasitical infection, what are the diseases 
communicable from animals to man 1 There is some evidence 
as to cattle plague and swine-typhoid, but it is not so clear as 
to those of which we are now to speak. Dr. Gamgee says that 
the transmission to man of foot-and-mouth disease admits of 
no doubt. The same is true of the various anthracoid maladies. 
Anthrax can be conveyed by food, and is a specially fatal 
disease. There is at least a strong fear that erysipelas in 
animals is also sometimes transferred to man. 

Lastly, and most important of all, there can now be no doubt 
that man may become the victim of tuberculosis from eating 
the flesh of animals infected with that disease. Tubercle is 
unfortunately veiy extensively prevalent amongst cattle reared 
for human food, and it is not always capable of detection during 
the lifetime of the diseased animal. Tuberculous meat is 
therefore constantly present in the markets, and often in 
enormous quantities. One of the first to call attention to the 
subject in this country was Dr. Henry Behrend, who, in 1880, 
wrote an excellent paper on the ^^ Communicability to Man of 
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Diseases from Animals used as Food/* of which, at my 
sug^tion, the Vegetarian Society circulated several thousand 
copies in a cheap form. He has returned to the subject in an 
article in the Nineteenth Century^ September, 1889, on " Diseases 
Caught from Butchers' Meat. ' The literature of the subject 
is growing rapidly, but Dr. Behrend's papers and Dr. TaaflFe's 
admress at the Brighton Health Congress, in 1881, on the 
" Propagation of Disease through Food and Drink,** form good 
r^sum^s, and Dr. C. F. Folsom's paper on " Our Meat Supply 
and Public Health " (Boston, 1875) is an excellent summary of 
the subject before the communicability of tuberculosis was 
generally allowed. In 1882 came Koch's discovery of the 
tubercle-bacillus. His experiments clearly showed that the 
disease could be induced by the transfer of tubercle from affected 
animals to others previously free from disease. So when the 
tubercle-bacillus, artificially cultivated, was introduced into 
the circulation of healthy animals, the bacillus was reproduced 
and tuberculosis resulted. The identity of the tuberculosis of 
man and of animals has been established by Dr. Creighton and 
other observers. The testimony alike of English and foreign 
physiologists and pathologists is that tubercle can be transmitted 
by the ingestion of the flesh and milk of diseased cattle. 

Now, the undisputed fact that tuberculosis can be imparted 
to the human subject by the use of the flesh of cattle affected 
by tubercle is one of the greatest and gravest importance, for a 
large proportion of cattle have the disease, and it is one of the 
deadliest enemies of the human race. Painfully familiar is the 
dreaded name of "consumption," the popular designation of the 
class of disease that is responsible for one-fifth of the whole 
mortality of this country. In Paris it is said to be the weapon 
with which Death strikes down one Quarter of his victims. 

The Congress on Tuberculosis, held at Paris in 1888, called 
for the legal enforcement of the principle that the flesh of 
tuberculous animals should not be permitted to be sold^ but 
should be seized and destroyed. A Departmental Committee 
of the Privy Council has, in this country, pronounced an 
equally emphatic condemnation, saying, that "although the 
bacilli may oe found but rarely in the flesh, still the chance of 
their being present, either there or in the blood, is too probable 
to ever allow of the flesh of a tuberculous animal being used 
for food under any circumstances, either for man or the lower 
animals." .This total prohibition of the sale of tuberculous 
flesh is now endeavoured to be enforced in Edinburgh and some 
other places, and an initial Glasgow attempt has led to a judicial 
inquiry by way of a test case before Sheriff Berry, when the 
whole subject was thoroughly debated on scientific and sanitary 
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groands. The result is, that after hearing the evidence of 
exf>erts on both sides of the question, the action of the local 
authorities is upheld, and the sale of tuberculous flesh is thus 
declared illegal. 

Here it may be well to quote the remark of the Lancet 
(August 24th, 1889, p. 385): "Nevertheless, the doctrine of 
the infectivity of tubercle, and of the bacillus as the fons et 
origo mali, was so strenuously and widely adopted (so far as 
we can gather, only one expert confessed that he did not 
* believe' in it), and had so much weight assigned to it, that 
it undoubtedly largely influenced the view taken by the judge. 
Yet it would have been quite possible to have argued the case 
and gained it w^ithout reference to the bacillus at all, and 
seeing how obscure is yet the question of its precise mode of 
action, this course might even have been adopted with advantage." 
That is to say, that whilst the bacillary theory is generally 
accepted, the evidence as to the communicability of disease by 
animal food does not depend upon that theory, but is indepen- 
dent of it. 

The Jews, obedient to the laws of Moses, have always 
rejected tuberculous flesh, and are notoriously less subject to 
consumption than their Gentile neighbours. The chiei rabbi 
of France says that sometimes 26 out of 30 slaughtered cattle 
have to be condemned. Some years ago it was stated that 80 
per cent, of the cattle sent to the Metropolitan Dead Meat 
Market was more or less tuberculous. In Hanover 8,000 lbs. 
of tuberculous flesh was condemned in one month. Out of the 
animals slaughtered for the London Jews, 40 per cent, of oxen, 
29 of calves, and 23 per cent, of sheep were rejected. 
According to some recently-published statistics of the Berlin 
markets, of oxen and cows there were 1,296 tuberculous out 
of 98,397, or 1*36 fer cent ; of pigs about 1 in 1,300 ; of 
calves about 1 in 4,000; and of sheep and goats 1 in 5,000. 
The proportion of tuberculous cattle in the Glasgow market 
was given at ^ per cent. (Lancety 24th August, 1889). 

This brings us to the economical aspect of the question. 
The late Professor Leone Levi estimated the national expendi- 
ture on flesh-meat at £99,800,000 ; but if all tuberculous flesh 
is to be evicted from the markets it must lead to a great 
increase in the price of that which is left. Can the nation 
afford the addition of say another £25,000,000 to its butcher's 
bill t On a Vegetarian dietary the same amount of nutriment 
can be obtained at about one-tenth of the cost. Flesh food is 
thus dear as well as dangerous, and the substitution of clean 
and wholesome vegetable foodstuffs would increase alike the 
health and wealth of the community. 
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On " Tlie Public Health in India^ with special reference to the 
European Army^^' by Sir H. S. Cunningham, K.C.LE. 

India presents an interesting field to the sanitarian. Its wide 
area, its vast population, the uniformity of some of its conditions, 
the endless variety and wide diversity of others, the maladies 
which, in some portions of the country find their abiding home, 
the devastating epidemics which from time to time sweep 
across its plains — all offer admirable opportunities for observing 
the laws of life and health, disease and death on a grand scale. 
The statistics, now for many years assiduously collected and 
formulated by the Government, though still admittedly incom- 
plete, are enough to establish many important results ; while as 
regards several well-defined groups of the population — the army, 
the jails, and a few large municipalities — the observations have 
been exact and exhaustive, and the conclusions arrived at are 
of high scientific importance. A Government which rules over 
1,500,000 square milesof territory and 250,000,000of mankind — 
which yearly registers and tabulates 5,500,000 deaths among its 
subjects — which minutely scrutinizes the physical condition of 
between 60,000 and 70,000 European soldiers, 100,000 native 
troops, and a jail population of 80,000 — whose officials each year 
conduct moA than 5,000,000 of successful vaccinations — which 
annually relieves 11,000,000 patients in its public institutions — 
can scarcely fail to contribute from so wide an experience some 
valuable additions to the world's stock of hygienic information. 
The present is, moreover, a period of exceptional interest ; for 
the Indian Government has recently introduced several funda- 
mental reforms into the sanitary administration of the country. 
In July, 1888, it provided for the constitution of a sanitary 
Board m each Province, whose function it should be, not only 
to advise the Government on sanitary questions, but to act as 
the executive agency through which the Government orders in 
this department will be carried out. This arrangement had 
been long urged in India as a first essential of sanitary 
improvement. It was originally recommended by the Royal 
Commission in 1863, ana was adopted, and, unfortunately, 
after a brief and imperfect trial, abandoned in 1865. This 

Seat refonn— one of the most valuable legacies of Lord 
offerings humane and enlightened regime — is supplemented 
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by others for stimulating and guiding the action of local bodies, 
and for supplying the necessary loans for sanitary undertakings, 
an omission which has hitherto been fatal to all projects of 
structural improvement. If loyally and energetically carried 
out, the new Government policy will revolutionize the sanitary 
condition of the country.* 

That condition is, by this time, pretty accurately known in 
its general outlines, though many of the details have still to be 
filled up. We find the usual characteristics of a population 
living at a low level, without the knowledge or resources to 
protect itself against disease; its numbers, on the one hand 
reduced by enormous mortality, and on the other recruited by 
a birth-rate, which religion and custom, prompted by the 
instinct of self-preservation, combine to maintain at as high a 
rate as possible. The general recognition of the duty of early 
marriage, so imperatively enjoined by social usage, has, no 
doubt, arisen from the desire of communities — which war, 
famine and pestilence were frequently threatening with ex- 
tinction — to guard themselves effectually against such a con- 
tingency. The registered birth-rate rises as high as 38 and 
40 per mille in several provinces. The registered death-rate, 
which, for the whole Empire, averages 20 per mille, is recog- 
nised by all experts as recording scarcely more than half the 
real mortality. Three important provinces, where registration 
is carried out with some approach to exactness, had, in 1887, 
a death-rate ranging between 34 and 44*8 per mille; but 
mortuary statistics, in many instances — notably the great pro- 
vince of Bengal — record but a fraction of the real numbers, and 
this reduces the general average to a point far "^hort of the 
actual numbers. It is certain, however, that death-rates of 50 
and 60 per mille frequently prevail in many large cities and 
over considerable areas. In the N.W. provinces, in 1887, 
three Districts — areas as large as an English county — gave 
death-rates of 57, 66, and 71. In 19 of the 49 Districts the 
deaths exceeded the births, the excess in several instances 
exceeding 20 per cent. In 20 towns the mortality ranged 
between 50 and 85 per mille. In the Punjab 49 municipalities 
gave a death-rate of 46 per mille ; and in a tract of country 
where, it must be feared, canal irrigation has added to the 
natural unhealthiness, the ratio rose to 61 per mille. Still 
higher rates have at times prevailed in some of the filthy 
villages which, to the disgrace of the Bengal Government, have 



* It 18 a curious illustrfttion of the rate at which things move in India that, 
up to a short time ago, the Ben^ Government had failed to carry out the 
orders of the tiovemment of India, passed in July, 1888. 
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been allowed, for many years past, to encircle the capital of 
India with a cordon of nastiness and disease. 

Dealing, however, only with the recorded mortality of 1887, 
we find that the 3,500,000 of deaths out of 5,500,000 are 
attributed to fever. Bengal and the N.W. pro\'inces each lost 
over 1,000,000 from this cause, a ratio of 16 and 25 per cent, of 
the total mortality; while in the Punjab and elsewhere an 
almost equally high rate of fever deaths was reached. Cholera, 
which is always responsible for a much smaller mortality than 
fever, swept off 474,000 lives in the entire country, of which 
Bengal contributed 172,000 and the N.W. provinces 200,000. 
There were 65,700 deaths from small-pox, the ratio sinking in 
Bengal as low as 0*05 per mille, and in no British province 
reaching one per mille. In fact, fever is the great destructive 
agency m India, compared with which all others appear insig- 
nificant. For this the climate to a large extent accounts. A 
great portion of the country is flooded or saturated during the 
monsoon, and its surface, covered with decayed vegetation, 
drying gradually under a powerful sun, presents all the most 
favourable conditions for malaria. In many instances the operas 
tions of the agriculturist enhance and prolong the natural 
saturation of the soil. In not a few, it must be confessed with 
regret, the evil has been aggravated by the engineering opera- 
tions of the Government, which have resulted in over-saturating 
the soil, raising the subsoil water level to a dangerous height, 
and blocking up the natural water-escapes of the country by 
roads, railways and embankments, in which no proper allowance 
has been made for the surface water-flow. 

In his last report. Dr. Gregg, the Sanitary Commissioner for 
Bengal, estimates that 22,000,000 people out of a total population 
of 66,()00,000, suffered, in the course of the year, from fever. 
He points out that, flat as is the general surface of the soil, most 
of the towns and villages are situated on comparatively high 
ground, on the banks of rivers, with a natural flow away, so that 
the means of drainage exist, if they were not artificially impeded; 
and he records his opinion, as the result of many years' experience, 
that the existing culverts are totally inadequate and tnat their 
numbers should be at least doubled. The Bengal Government 
admits the justice of the charge when it observes, with reference 
to the Sanitary Commissioner's complaint, that " the waterway 
allowed in railway and road embankments is calculated rather 
with reference to the stability of the work than the sanitary 
requirements of the locality." 

In upper India the ravages of fever in the water-loffged 
localities around the great canals have long been notonous. 
They were forcibly described last year by Dr. T. H. Thornton, 
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a distinguished Bengal civilian, in an address to the Society of 
Arts.* Nothing, of course, can have been further from the 
intention of the Government than to contribute to so lament- 
able a result, and nothing can better indicate the paramount 
im{)ortance of efficient expert sanitary superintendence in a 
country, where, as in India, a mistake or oversight may involve 
wholesale disaster. Great structural works of drainage are 
often financially impossible ; but there are humbler remedies, 
which would do much to reduce the fever death-roll of India. 
One of these is an improved water supply. At present the 
Indian peasant too frequently gets his drinking water from 
shallow wells, into which every form of surface pollution quickly 
finds its way; or from tanks, which are receptacles of the 
drainage of the village, and become in time little better than 
collections of rather strong sewage. Modern science has devised 
numerous effective means of water-purification by means of 
filtration. Many of the water plants of India have great oxy- 
genising properties, and if the existing tanks were fenced off from 
contact, protected from surface impuritv, and the water passed 
through filter beds before reaching tlie point of supply, an 
enormous improvement might be efected in the health of the 
population. No such experiment has ever as yet, so far as I am 
aware, been tried ; indeed, it is only in a few of the principal 
towns that any attempt at a proper water supply has been 
attempted. Many important cities had not, as recently as 1887, 
accomplished this first essential of sanitation. Benares, Agra, 
Allahabad, Lucknow, Patna, Umritsur, Delhi, and Cawnpoor 
were among the notable delinquents. Delhi has long been a 
notoriously unhealthy station for European troops. In 1887 
the rate of admission to hospital was 2557*2 per mille, and an 
average daily-sick rate of 85 per mille, and the death-rate 14'5 
per mille. Benares had an admission-rate of 1442*1 per mille, 
and a death-rate of 30 : Cawnpoor an admission-rate of 2019*8 
and an average of daily sick of 90 : Umritsur had an admission 
of 2619*3 per mille, a daily sick average of 108, and a death- 
rate of 25*5 per millet It would be curious to know what 
has been the money cost to the British Government of the 
valuable lives thrown away at these and similarly situated 
stations, by the persistent neglect of the first conditions of 
healthy existence. 

The statistics show distinctly that the mortality among the 



* Journal of the Society of Arts, March 23rd, 1888. See also Report of 
Sanitary Commissioner for the N. W. P. for 1887, sections 44—66. 

t See Table XX. in 24th Annual Report of the Sanitary Ck>niniiB8ioner with 
GoTerument of India. 
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general population is enormous; but the evidence is no less 
distinct that this mortality is to a large extent preventable. 
Obscure as are the laws which govern the prevalence of 
epidemics, and greatly as cholera and other like diseases may 
baffle the attempt of science to analyse the means of their 
generation and propagation, there is no room for doubt as to 
the efficiency oi sanitary measures in curtailing their effects. 
Small-pox gives way beiore vigorous vaccination ; and though 
a consideraole per-centage of new births still escape the process, 
the disease has practically disappeared from many parts of 
India. Fever subsides wherever the super-saturation of the 
soil and other circumstances conducing to malaria are removed. 
Cholera, even in its endemic home and at the height of an 
epidemic period, fights shy of localities and communities which 
have protected themselves by sanitary precautions, such as 
pure water and careful removal -of surface filth, against its 
inroads.* Wherever, in India, sanitation at all on the scale 
usual in England has been carried out, the death-rate has 
speedily sunk to nearly the English level. We are thus led to 
tne conviction that, by measures within the practical com- 
petence of the Government and public in India, by reasonable 
expenditure and adequate and well-considered arrangements, a 
near approach to the English ratio may, and some day will, be 
attained. Such a change would save annually some four or five 
millions of lives, which are at present sacrificed to preventable 
disease, and, on the generally accepted ratio of disease to death, 
would obviate some 80 or 100 million cases of preventable disease. 
It seems to follow that, if this or anything like this be the case, 
the loss to the wage-earning community through premature 
death and needless disease, must be something vastly in excess 
of any expenditure which the necessary sanitary improvements 
could involve, and that an amount of human suffering — the 
vastness of which it almost baffles the imagination to conceive — 
is needlessly incurred. Thus considered, sanitary reform stands 
prominent among schemes for the amelioration of human life, 
such as occupy the Indian Government, and deserves infinitely 
more attention than it has been usual to accord to it. For it 
must be admitted that, while, as regards special bodies, such as 
the army and jail population, substantial improvement has been 
achieved, no practical impression has yet been made on the 
conditions which affect the general health of the community. 
In some instances there is good reason to fear that the action 



* See Memorandum by Surgeon-Major G. Hutcheaon on " Cholera as a 
preventable disease.'' Appendix B to 24Ui Report of the Sanitary Com- 
miBsioner with Goveroment of India. 
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of the Govemment has tended, as in the case of canals, veiy 
seriously to its deterioration. In its last Memorandum,* the 
Army Sanitary Commission, in calling attention to the enormous 
prevalence of epidemic disease in India, pointed out that 38 
million victims, in a single decade, have succumbed to diseases 
of the mitigable or preventable order, such as have been com- 
bated with such success in other countries as to have practically 
disappeared, except in the milder forms in which they now 
occasion part of the ordinary mortality. 

Such IS the general nature of the task which lies before 
the Government in respect of the £;eneral population — one, 
surely, of vast imjwrtance to the well-being and happiness of 
mankind. A vaster it would be, I think, difficult to imagine. 
Little or nothing towards its accomplishment has hitherto been 
achieved, except to prepare the ground by showing its necessity, 
by proving by actual demonstration in several independent 
instances that its accomplishment is not practically impossible, 
and by providing the machinery by which, if public opinion be 
sufficiently stimulated to set it in action, its accomplishment 
might be realized. 

I now come to the special subject of this paper, the health of 
the European force in India. In 1863 the Koyal Commission 
reported that the death-rate of European troops in India had, 
for the period antecedent to their appointment, been at the rate 
of 69 per mille, that such an expenditure of life was perfectly 
unnecessary ; and they indicatea certain reforms which would 
reduce the rate to 20 per mille, and, ultimately, when the 
general sanitary condition of the country was improved, to 10 
per mille. The first of these anticipations have been abundantly 
fulfilled, and some approach has been made to the attainment of 
the second. The decade, 1870-9, gave a death ratio of 19*3 
per mille, and in 1883 the ratio of 10*8 per mille showed a close 
approximation to the lowest ratio which the Commission had 
indicated as achievable. Since then the ratio has ranged 
between 12*5 and 15*1 per mille ; and though the death-rate was 
higher in 1887 than in some preceding years, the combined loss 
from death and invaliding showed a substantial gain on the 
preceding decade. 

Ratio per Mille. 

Deaths. Invaliding. Combined Loss. 

1870-9 19-3 43 62 

1887 14*2 .. 23 37 

Against these satisfactory results must, however, be placed 



* Memorandum of the Army Sanitary Commission for 1886. 
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some unfavourable circumstances which show that the task of 
the sanitary reformer with the European army is yet far from 
completion. The ratio of admission to hospital has, in several 
recent years, exceeded 1,500 per mille, a higher ratio than in 
the preceding decade ; and tne ratio of daily sick, which for 
1870-9, stood at 60 per mille, has for three years risen to 70 
or more. 

Ratio peb Mille of Daily Sick. 



1 8ftfi * * 75 V i^^spective of the force on active service 
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It is obvious that an army, in which every man goes into 
hospital once and a half times in the course of the year, and 
which has continually 70 men out of every thousand on the 
sick list; and which, between death and invaliding annually 
loses 37 men out of every thousand, has something still to 
learn as to the special circumstances of the soil and climate, and 
as to the way in which the unfavorable sanitary conditions of 
the East may best be met. Whether the result be attributable 
to the larger proportion of young soldiers, or to the shorter 
period for which they remain in the country, there would seem 
grounds for believing that the liability to certain diseases is on 
the increase. Take, for instance, the heading of "fevers" — a 
class of disease — which accounts for a third of the entire mor- 
tality of the European army in India. The statistics for recent 
years are anything but reassuring. The. death-rate from 
enteric fever in the Bengal army, which for the decade 1870-9 
had stood at 2*28 per mille, stood, in 1886, at 5*7 per mille, 
and at 4*09 in 1887. The Madras and Bombay armies, also, 
exhibit higher death-ratios from enteric fever, while the death- 
rate from fevers of all classes, showed, in every Presidency, a 
substantial increase. 

Death-bate from all Fevers per mille. 

Bengal. Madras. Bombay. 

1870-9 4-02 .... 2-04 .... 2-89 

1886 6-69 .... 4-74 .... 4-43 

1887 4-85 3-49 .... 4-30 

Such a state of things cannot but occasion anxiety to those 
whose care it is to render the European army as efficient an instru- 
ment as it is necessarily costly. If increased youthf ulness be the 
explanation, it becomes all the more important to ascertain the 
causes which render youth especially liable to unhealthy influ- 
ences, and the mode in which these can be most effectually 
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counteracted. "A young army," observed the Sanitary 
Commission in its last Memorandum, '^ involves, as one of its 
conditions of service, the most rigid attention to every sanitary 
requirement. The necessity of thorough ventilation, good 
drainage, dry barracks, the effectual removal of all surface filth, 
the improvement of localities by subsoil drainage, has long been 
universally admitted ; but it is questionable whether there is not 
room in almost all branches for the more thorough and syste- 
matic recognition of their bearing on the health of a regiment."* 
A carefully selected dietary, first-rate rations, the discouragement 
of intemperance, and of the large consumption of alcoholic 
drinks which, though falling short of intemperance, tends to 
undermine the constitution in an Eastern climate, rations issued 
before fatiguing duty, a change of clothes when the soldier 
comes in heated from parade, well-placed, well-contrived, and 
well-ventilated barracks, a more general location at Hill Sta- 
tions, more opportunities of useful and interesting employment 
— all these have been mentioned by military experts as matters 
which call for attention, and which might be made to contribute 
to an improved standard of health in the army. It is, more- 
over, absolutely essential that if a high standard of health is 
to be achieved, the country in which troops are located should 
not be allowed to remain in a pestilential condition. In Luck- 
now, for instance, the fever death-rate in the European force 
was especially high, 4*7 per mille ; but this is easily explained 
by the circumstance that the fever death-rate for the civil 
population of the town was 29 per mille, and for the district 
26 per mille. No precautions can effectually safeguard the 
army from deadly influences which operate thus powerfully on 
the population by which it is surrounded, and of which it forms 
a part. 

Hitherto we have dwelt with attempts — hearty, and for the 
most part successful — to protect the European soldier from the 
diseases to which his artificial life in a tropical climate and his 
unsanitary surroundings render him especially liable. There is, 
unhappily, one class of diseases which we not only do not do our 
best to diminish, but which we deliberately encourage, if the 
abandonment of known means of mitigation and prevention 
deserves the name of encouragment. It is well known that 
there has been of late years, and especially since 1877, an 
alarmingincrease of venereal disease in the European army of 
India, xhe admission-rate has risen from a range between 
166 and 196 per mille in the years 1871-1874 to 389 per 

* See also Minute by Sir H. Tule, K.C.B., published in Rex>ort on Sanitary 
Measuree in India. Vol. XXI., p. 178. 
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mille for 1886, and 361 per mille for 1887.* Various causes 
are assigned for this increase. Owing to the abandonment of 
restrictive measures in England, regiments arrive in India in a 
more highly diseased condition than in former years. The 

{proportion of young men is larger : in 1877 men under twenty- 
our years of age contributed only 33*5 per cent, of the force ; 
in 1885 they contributed 47*8 per cent. The proportion of 
married men has sunk from 10*37 in 1876 to 3*84 in 1888. 
The shorter term of service and the more frequent movement of 
troops to various parts of the country are also believed to have 
contributed to the same result. Be the explanation what it 
may, the facts are undisputed. In 1887 we had 63,000 European 
troops in India, nearly half of them under twenty-four years 
old, all of them but a fraction — less than 4 per cent. — condemned 
by the rules of the service to celibacy, and removed from what- 
ever humanising influences a home life may have possessed. Of 
this force no less than 23,100 men were admitted to hospital in 
the course of 1887 for venereal disease ; of these no less than 
9,000 were for various forms of syphilis, a disease which so 
seriously undermines the constitution that we have it on the 
authority of an Inspector-General of Hospitals, that fully two- 
thirds of the men who suffer from it are invalided within five 
year8.t The following table shows the increase in each army 
since 1872 : — 

AdMISSIOIT EaTIO FEB MILLB. 

SyphiliB. Other Venereal Diseases. 

1872. 1887. 1872. 1887. 

Bengal army 84-5 .. 166-9 .. 98-0 .. 188-9 
Madras „ 94-6 .. 209-3 .. 68-8 .. 124-8 
Bombay „ 68-4 ,. 175-4 .. 82-0 .. 189-8 

The military authorities in India are thus confronted with 
the fact that out of every 1,000 men in the European army 361 
are treated in hospital in the course of the year for venereal 
disease. Allowing twenty days on the average for each case, 
we get a total loss of 462,000 days of active service, and if in 
addition to this, it is remembered that in nearly 9,000 cases — 
those of the graver forms of the disease — the man's constitution 
receives a permanent shock, and the chances of his being inva- 
lided are seriously enhanced, it is obvious that the strength of 
the army as a fighting machine is seriously impaired. 

The matter nrfS, for many years, attracted the earnest 

* See Blue Book Returo, East India, Contagious Diseases, 1888. 
t Dr. Duncan McPherson. See N^ote by the Surgeon-General and Sanitary 
CommiBsioner with Government of India. Blue Book, Ck)ntagiou8 Diseases. 
1888. p. 79. 

K 
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attention of the Government, and various legislative enact- 
ments have been passed, providing for the supervision and 
control of the prostitutes with whom the British soldier is likely 
to consort. The strong feeling which exists in this country 
against any interference with prostitution, resulted, last year, 
in a resolution of the House of Commons, which amounted 
practically to the abolition of all the existing machinery of 
control and supervision. One principle laid down was that no 
woman should be liable to compulsory examination ; another 
that there should be no system of licensing and so recognising 
prostitution. The Secretary of State's despatch in conformity 
with this resolution was a striking instance of the powerlessness 
of the Indian Council to resist English popular opinion acting 
on the Government of the day. The despatch was negatived 
by a majority of 9 members of the Council to 4 ; Sir John 
Strachey recording as his ground of dissent that '* the inevitable 
result of these orders must be the complete abandonment of all 
efforts to protect the troops against one of the most serious 
dangers to which they are exposed, and that increase of disease 
must follow, with great diminution to the efficiency of the 
army.'' The Secretary of State, however, informed the Coun- 
cil that the despatch had been already sanctioned by the 
Cabinet, and that, despite the disapproval of the majority of 
the Council, he intended to send it to India.* 

The Government of India is now endeavouring, subject to 
these important restrictions, to frame rules which may, to some 
extent, check the alarming growth of disease which has followed 
the removal of control. On a recent occasion at Simla, the 
Military Member of Council and the Commander-in-Chief 
concurred in describing the results of the recent change as 
disastrous to the army. 

His Excellency, the Commander-in-Chief, showed by a com- 
parison of the year 1883, when the Contagious Diseases Acts 
were in full force, and the present year, how serious the increase 
of disease had been in the Bengal army. " From this return," 
he said, '^ I find that at no station in 1883 did the number of 
venereal cases of sick in hospital reach 30 per cent. ; at only two 
stations was it over 25 per cent ; while at some stations it was 
under 12 per cent. In J une of this year at thirteen stations the 
percentage was more than 50, at a great many it was just under 
50, and at the majority of the remainder it was 30 and over.'' 
Putting the same facts in another way : ift July, 1883, the 
proportion of soldiers in hospital with venereal disease to the 
whole force was 1*77 per cent., in July of this year it was 3*5 

* See Minutes of Dissent— Parliamentary Paper 220. 13th June, 1888. 
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per cent., or about double. Moreover the 1,548 men, who 
constituted the percentage, did not by any means represent the 
whole amount of disease attributable to this cause, as — owing 
to a change in the classification — a large percentage of the 
diseases, thus occasioned, are now returned under other heads. 

The Viceroy, who expressed his warm concurrence in the 
views of his colleagues, clirected attention to the serious restric- 
tion imposed on the Indian authorities by the Resolution of the 
House of Commons, and insisted on the absolute necessity of 
providing effectual measures '*for preventing this particular 
form of disease from being propagated, which it appears to be 
at present without let or Hindrance " ..." To say that 
we are not to take steps of this kind appears to me to be 
tantamount to claiming for a class of disease, which is probably 
attended with more disastrous consequences than any other, 
with reference to its immediate and its remoter effects, an 
immunity which is not claimed for any oth6r kind of contagious 
malady." 

Two objections are urged by the opponents of the control of 

E restitution in Indian cantonments : one, that the control has 
een ineffectual; and next that, even though it may be 
effectual, it involves hardship and degradation on the class of 
women who come within its scope. As to the first of these it is, 
happily, possible to give a categorical reply. Practical ex- 
perience has demonstrated, beyond the possibility of dispute, 
that control, even if incomplete and inadequate, does exercise a 
potent effect in reducing the amount of disease. The history 
of the subject in Calcutta amounts to demonstration. The 
Act was put in force in that city in 1869 ; it was suspended in 
part of the city in November 1881, and in the entire city in 
March 1883. The following figures tell their own tale with 
sufficient explicitness. 

Gabbisoit of Fobt William. 

Ratio per cent 
Primary Syphilis. All Venereal Diseases. 

1869 10-0 25-0 

i873 1-4 7-4 

1874 1-4 9-4 

1875 2-3 10-3 

1883 10-9 28-0 

1884 30-2 68-14 

1885 15-10 31-6 

From these figures it is apparent that, in 1873-4, syphilitic 
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disease had sunk from a high ratio — 10 per cent., to a low one 
— 1*4 per cent. In 1883 it springs to nearly 11 per cent, and 
1884 to 30 per cent, while 58 per cent, of the garrison are 
affected, with one form or other of venereal disease. 

Another convincing experiment was tried by the Government 
in 1885. Doubts having been expressed as to the efficacy of 
the Lock Hospital system, the military authorities determined 
to close a certain number experimentally. The result, as 
described by the Surgeon-General of India was as follows : — 
*^ 18,448 men were lett without protection, and, in consequence, 
in every thousand of the men 192 more admissions for venereal 
diM(>ase than the average of the preceding ten years during 
which they were protected." In order to be more precise the 
Hiirgoon-Cioneral deducts 61*2 per mille, which may, he con- 
HiderM, be attributed to the natural increase of an especially 
unhealthy year. *'The result of the experiment means that 
180*8 men per mHle of those who garrisoned cantonments 
where lock hospitals were closed, contracted venereal disease, 
who would not have suffered had the hospitals remained open. 
As the strength of the army was 56,967, this again means that 
the experiment caused 7,451 more admissions than would other- 
wise have taken place, and assuming, as before, that each case 
remained, on an average, 20 days in hospital, this would 
re])resent 149,020 days of inefficiency." 

On the whole the statistics adduced by the Surgeon-General 
are absolutely conclusive as to the enormous efficacy of preven- 
tive measures in checking disease of this order in the army. 
Let anyone who is inchned to feel sceptical on the point 
consult his Memorandum, and especially his summary ot the 
history of the subject at p. 87 of tne Blue Book. It is, I think, 
innK)ssible, after perusal of this document, to feel any reason- 
able doubt that we have it in our power wherever we choose to 
enforce the necessary restrictions to put an end practically to 
the more serious classes of venereal disease in tne army, — ^in 
other words, to rescue nearly 11,000 men annually from various 
fonns of syphilis. 

Of the effects of this disease on a European constitution in 
an Eastern climate there is, unhappily, no room for doubt I 
have already quoted the opinion of Inspector-General McPher- 
son that fully two-thirds of the men who suffer this disease 
are invalided within five years. As each soldier costs the 
(iovernment £150 before he arrives at an Indian Cantonment, 
this in itself is no small consideration. But the claims on the 
ground of humanity are infinitely stronger. There is, in the 
first place, the unquestioned fact that the disease is hereditary 
as well as contagious, and that innocent women and children 
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have frequently to suffer for the husband or father^s indiscretion. 
As regards the patient himself the Viceroy spoke advisedly when 
he described the disease as "probably attended by more dis- 
astrous consequences than any other with reference to its 
immediate and its remoter effects." 

The Surgeon-General of the Bombay army in supporting 
H.R.H. the Commander-in-Chief in his protest against any 
interference with the existing rules, gives a really appalling 
account of the after conseauences of this dreadful malady. 
After mentioning the conditions in which it does directly 
endanger life, he proceeds — "It is, however, indirectly and 
remotely that syphilis proves so very destructive to life. Indi- 
rectly, there is no disease which causes greater mortality as 
well as all kinds of misery." In questioning patients as to 
their previous history, how often is it found that the first link 
in the chain dragging them to the grave is syphilis ? M. Ricord 
regarded it as the "most terrible contagion which ever 
threatened mankind," and Ricord;s experience was immense. 
It is tertiary or remote syphilis which is the most destructive. 
Diseases of the eye, especially iritis, often ending in blindness ; 
diseases of the spinal chord, terminating in paralysis ; diseases 
of the brain, ending in a similar condition; diseases of the 
heart, the forerunner of dropsy, all result from syphilis. In a 
recent address on cardiac maladies before the British Medical 
Association, Sir Dyer Duckworth stated, " Later on in military 
life the influence of syphilis comes in and aneurism results. In 
short, disease of most internal organs has been fully traced to 
those degenerations and formations which result from venereal." 
In particular the Surgeon-General indicates liver-disease, dysen- 
tery and fever as much more closely connected with a syphilitic 
taint than is ordinarily imagined to be the case. 

Such is the malady whicn, as matters now stand, we inten- 
tionally and deliberately inflict on 11,000 British soldiers in 
India every year. We do it with our eyes open : we know how 
to produce the result, we know how to prevent it : we advisedly 
choose the former course. Did' ever folly perpetrate a more 
cruel absurdity ? 

As to the moral aspect of th3 question, I desire to speak with 
all respect to the motives and feelings of those whose agitation 
has been instrumental in bringing about the present lamentable 
state of things in the British army. I value morality as highly 
as they do ; 1 regard the dignity of woman and the sanctity of 
virtue with as sedulous a reverence as theirs ; but I maintain 
that to take 70,000 young English peasants at the time of life 
when animal passion is most imperative ; to carry them away 
from all their natural surroundings^ to enforce on them a life 
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of celibacy, and to plant them down in stations, where, owing 
to the absence of precautions which, though proved to be 
effectual, we deliberately refuse to take, it is absolutely certain 
that incontinence will be followed by a loathesome and dan- 
gerous disease, is to commit an act of folly and cruelty of 
which every Englishman has reason to be heartily ashamed. 
It is no question of female degradation, because the low class 
of prostitutes with whom the soldiers consort, can only be 
benefited by any arrangements which rescue them from loathe- 
some disease and suffering. In many cases the women them- 
selves recognize the advantage of protection from what is the 
curse and terror of their lives, as is proved by the fact that 
a daily average of about a hundred prostitutes still spontaneously 
frequent the Calcutta Lock Hospital ; the only difference being 
that, whereas, under the compulsory system, the women were 
taken at an early stage, and the " worst forms of the disease 
had practically disappeared,"* the Lock Hospital is now, the 
officer in charge informs me, filled with wretched creatures, 
who creep in — a living mass of pollution — to end the protracted 
torture of existence. 

There can be no doubt that the graver forms of venereal 
disease might be banished from our Indian army by reasonable 
precautions — reasonably, humanely and decently administered 
throughout European cantonments; but equally there can be 
no doubt that, handicapped as it is by the Resolution of the 
House of Commons, the Indian Government cannot enforce 
these precautions ; and representing, as I know that I do, the 
views of many experienced officials, who have the interests of 
the army at heart, — of many eminent medical men who know 
the real facts of the case and the lamentable results of the 
recent Resolution of the House of Commons, and of large 
numbers of laymen who object to exposing thousands of their 
countrymen to unnecessary suffering and disease, — I desire to 
protest, in the name of common sense and humanity, against a 
policy which practical experience has shown to be disastrous, 
and which sacrifices real and tangible advantage to morbid 
sentiment and spurious morality. 



* See evidence of Surgeon-General Payne, quoted in Blue Book, " Con- 
tagious DiBeases,'' p. 63. 
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On the *^ Unsanitary Conditions of Domestic Animals^* by A. 

Le Grand. 

ABSTRACT. 

In spite of laudable efforts to improve the lot of domestic 
animals, it is astonishing to what a small extent advance in this 
direction has been made. The sanitary condition of animals 
that contribute to our daily food is of the most vital importance. 
First comes the cow. Its milk serves for our daily nourish- 
ment from the cradle to the grave, and many are indebted to 
it for their very existence for the first few months after birth. 
Looked at from the most selfish view, it is essential that such 
an indispensable animal should be kept in a healthy state. Of 
the conaition of cows kept on grazing land, and driven night 
and morning intx) sheds, there is little to complain, except that 
frequently their only drinking fountain is a dirty mud hole 
contaminated by field drainage. The unwholesome effect of 
such water upon cattle hardly needs comment, and is it to be 
expected that cows drinking such foul fluid can yield wholesome 
milk? The farmyard well is more often than not polluted, 
while the horse-pond is frequently little better than the mud 
hole. In and near towns the cows exist in sheds, pent up for 
months without exercise; their existence is one monotony of 
standing, eating, lying down, and chewing the cud. Instead of 
pasturage their foods are more or less artificial, such as oilcake 
and brewers' grains, only occasionally varied by green herbage. 
In the summer, fermentation rapidly sets up in grains to the 
detriment of the cow so fed. Except in first-class metropolitan 
dairies, cow houses are insufficiently lighted, and seldom a ray 
of sunshine enters them, and yet daylignt and sunshine have as 
much to do with the health of an animal as good food and 
exercise. 

Many of the foregoing remarks apply equally to the ox or 
sheep. The condition of an ordinary straw yard should not be 
overlooked, and for a number of animals to be standing all day 
long knee deep in rotting manure is, to say the least, both 
unnatural and injurious. Hard as is the state of a pent-up 
cow, it is Princely compared with the pig. Rarely he may be 
seen happily grazing in an orchard, varying his fare with fresh 
windfalls, for he is often too dainty to touch the apple that has 
laid too long on the ground. So far as food goes the average 
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&tg^rmrJix,z<' H«; La§ fcaroelj nxxn to torn in the nncoTered 
yatrx <*f s.5i str. ai>l fo imft w^Hfjw in fihiu and his feeding 
trv^Eti k^^ hk tbe fame cunpartmect beoj^ia inevitftblT con- 
UsmirjatuA, Tbe cfj^ertd portkn of the str isy tf anrthing, 
nuJi^Ty and, inpoiDt of deanlxnen, fittle bKter than the nn- 
tff9*x*A fort. Tbe fate of the sobortan pig in poor districts is 
ttrj w<ir%e. Tbe stench of the garba^ they are fed opon from 
T^:0^u^ tnbf makes the chance cf tiieir famishing miolesome 
for^ \tx man Terr remote. Their food indiides slangfater- 
booM; offal, ref ose and leavings of hotels and dining-rooms, 
indodin^ a« often as not, pork as weD as other meat. This is 
collected^ dail v in carts wluch, from their appeanmce, it is safe 
to saj are never cleaned. In sommer time the stench of these 
carts qoicklT warns the passer by of their approach, and the 
f orid out in them at once commences to ferment and decompose. 
Can It be wondered at that trichina, fevers, and divns other 
diseases are rife among pigs thus herded and fed. Is it not 
reasonable to infer that diseases are engendered in those who 
eat the flesh of these pigs ? 

Brief reference may also be made to the conditions of those 
animals which minister to our necesrities or pleasures other 
than by yielding food. Even the horse, thoogfa mainly well 
carefl for, is often no more intelligently shod than it was 100 
years back. In the average stable there is want of sufficient 
nxim and ventilation which causes the strong smell of ammonia, 
and an absence of adequate light appears to be the general 
rule. The cubic feet necessary for a healthy stable seem to be 
little considered. Passing notice may also be given to that 
com[mnion and friend of man — ^the dog. Many of these are 
over-fe^J, and get little or no exercise. Some are chained up 
fnjm one years end to the other, getting no exercise at all. 
Kept in such a condition, the dog becomes a most offensive and 
unwholesome animal, and its state must be one of great misery, 
conducing most certainly to disease, possibly hydrophobia, and 
in some cases to dangerous ferocity. Even the samtary condi- 
tion of the hounds shows something wanting, as occasionally a 
whole pack is annihilated by disease, probably caused by their 
being iierded together. Other animals might be enumerated, 
but HufHcient has been cited for making no apology necessary 
for bringing the subject before such a Society as uie Sanitary 
Institute. 
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On ^^ Athletics and Gymnastics in Use and Abuse/^ by William 

White, F.S.A., F.R.LB.A. 

It must not be thought that an architect is travelling out of 
his proper province in addressing this Institute on a subject 
which has not even a remote relation to constructive sanitation. 
Professional men and others of a sedentary occupation^ ought 
to be specially interested in all that relates to the edification of 
their bodily structure, and to the due fulfilment of the duties 
of their calling. Happily at the present day, with our increased 
aids to mental culture, we are taught the vast importance of 
physical development also. 

It has been supposed that severe bodily exercise contributes 
to the development of exceptionally great intellectual power. 
This has been maintained mainly on the ground that bodily 
movement is recreative from mental exertion. Great names 
have been Quoted as illustrating and corroborating this suppo- 
sition. Ana some of our highest academical honours have 
been gained by men who have also been amongst the most 
noted for boating, cricket, football, pedestrianism, or other 
athletic exercises. But the doctrine must be taken only for 
what it is worth ; for we find that many have done themselves 
irreparable injury by indulging in over-violent exercises whilst 
engaged in severe mental strain. The fact is that muscular 
equally with mental exertion is exhaustive of brain power ; and 
it is held by many medical men now that all who are deeply 
engaged in study should give themselves only moderate but 
regular daily exercise, never approaching to exhaustion. We 
must not bum the candle at both ends. There may be ex- 
ceptions when men endowed with great physical as well as 
mental energy have seemed able to do almost anything with 
impunity. These are the men who come before the world as 
athletes in mind as well as in body, but it is by no means the 
common lot of men. 

I suppose no race at the present day has greater physical 
energy and bodily endurance than our own. And this, as 
characteristic of the English nation, finds not only expression 
but expansion and perpetuation in our national pastimes. Men 
have at times practised severe, if ill-advised, special training for 
competitive purposes. To such an extent was this carried some 
years ago, tnat in order to promote the fullest formation of 
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nn»cliev the foo4 of boating crews was made to consist chiefly 
^/ noc^x/ked l«<rf br*>wnt3 over on the ootside. Like the 
.Sfi*rraa* of old. they were ready to submit to severe discipline, 
bnt the discipline was neither wholesome nor agreeable. At 
the prevent day the Umitations and aUowances of diet are much 
h^^ffT understood, and are more inUlUpentlv acted npon by 
inUUijoent men. The old system had its uses, in the promotion 
of moral discipline, and in the survival of the fittest. Many 
failed under it ; the weak ones went to the wall, whilst those 
whose good constitation enabled them to bear up under it 
fiecame the foremost in their day in their respective pursuits. 
Such training is not now thought needful, or indeed good ; and 
athletes are subjected to little more than the observance of the 
ordinarv rules of health. But stimulants should not be taken 
either l^efore or during any great exertion, and it is essential 
that all food, especially farinaceous and other soft substances, 
should be thoroughly masticated. In some Oxford training, 
pastry is forbidden, and more than a half-pint of beer. 

A sanitar}' condition is that in which all the forces of the 
body are equally balanced ; disease is that in which some one 
or more of the parts are defective, or else over-developed. And 
in athletic sports and manly games many young men have been, 
and still are being, seriously and permanently injured in bodily 
health as well as in mental vigour, merely because being 
ignorant of this they have neglected or refused to take proper 
precautions. Even growing children have been left too much 
to their own inexperienced instincts of what they may or may 
not be able to bear. All, however, seem to be impressed with 
the idea that active exercise is the one thing needful, and that 
the more severe the strain imposed upon the body the better it 
is likely to be for them. They are by no means impressed with 
the same regard to the restraints requisite to impairt vigour to 
the constitution. 

From our earliest childhood we have been taught that the 
best exercise for everyone is that most easily attainable one of 
walking. But it really is not so ; and unless children are 
strong and in perfect health, long and forced walks are abso- 
lutely injurious. Undue exertion is thrown upon the legs and 
dorsal muscles without any compensating influence upon other 
parts of the body ; such is the system of coercive exercise 
given in educational establishments which perversely and 
perseveringly adhere to what may be fitly called " pedagogical 
pedestrianism." Growing children, even in open spaces and 
where they might with advantage enjoy a little freedom, are 
still condemned to the old rule of a monotonous, tedious, and 
wearisome tramp. A child's instinctive exercise is romping and 
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play, by which every muscle is brought into healthy motion ; 
and with the adult equally the same amount of diversity of 
motion is needful for tne maintenance of his health. The arms, 
the shoulders, and the back, must have their equal share in the 
work. 

Now let us look for a moment at the difference between 
mountain climbing and the ordinary ** constitutional." Along 
the high road we may find in perfection the monotony of 
muscular action, with its corresponding tedium and fatigue. 
In mountaineering we may find the most enjoyable recreation 
that is to be had. We come face to face with the grandest 
and loveliest forms and features of nature, in the freshest and 

fmrest air, and with the delights of the free exercise of our 
imbs. But further than this, which is more to our present 
purpose, the inequalities of the way, and the active use of the 
alpen-stock, bring fully into play the whole muscular system. 
Even those who by habit of life, or by want of vigour and 
endurance may not be fitted for such work, can solace them- 
selves with shorter excursions and lower elevations, which, 
however, they will find equally beneficial, as being the best 
suited to their respective needs, and perhaps on these accounts 
also equally enjoyable. But, unfortunately, there are many 
who fail to find the benefit and the pleasure which they ought 
to derive, merely through their lack of knowledge, or of will, 
to follow the course which the laws of health and the instincts 
of common sense would point out. 

The injurious effects of violent movements may perhaps be 
the best seen by the reverse picture, in the invigorating and 
curative effects of regularly recurring movements properly and 
systematically directed, to give relief not only to muscular 
defects or injuries but also to many diseases. In medical cases 
the principle upon which such movements are prescribed is not 
by treating the injured, overstrained, or defective local members 
only, but by general treatment also. Great care is required 
to avoid throwing undue strain upon any set of muscles or 
functions ; and the more equally and thoroughly the whole of 
the muscular system is exercised and strengthened, the greater 
will be the curative effect. 

The various games now played in England ai'e well adapted 
for the exercise of the whole body, but probably one of the 
best we have is lawn tennis as giving ireer scope for the 
exercise of the arms and body, in all positions, without ne- 
cessity for excess of muscular strain. For the vigorous and 
robust a great deal may be said in favour of the modern mode 
of football and cricket; but for mere healthy exercise these 
games have ceased to be so generally useful as they were 
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formerly, on account of the roughness, violence, and needless 
dangers* which seem to have become inseparable from them. 
This is especially the case in football, which has given scope 
for the display of brute force rather than of rational sport and 
scientific action, and to such an extent as to create even in 
reasonable and sensible persons a prejudice against it altogether. 
It would be difficult to exaggerate the importance of attending 
to small details for the preservation and promotion of health, 
whether in all that the athletic world opens up to us, or in the 
training of the young to fit them for it. At the same time we 
should DC especially careful to guard against the encouragement 
of what is called " coddling." Kememoer, careful mother, that 
the natural tendency of coddling is to weaken the will and to 
lessen the powers not only of the endurance of bodily ills, but also 
of the resistance of moral evil, besides making your youthful 
prodigy fearful of fresh air and cold water, or of any little 
inconvenience. But others, recognising the moral obligation of 
self-denial for the promotion of health, have advocated what is 
popularly known as the "hardening process." Our young 
people are to be braced against all feeling of cold or of dis- 
comfort; they are habitually to disregard sudden changes of 
temperature, draughts, and chilling influences of every sort. 
Doubtless it has proved a boon to such as could stand it, 
making them practically independent of trifles which tend to 
habits of self-indulgence. But this again has led full many a 
time to a reckless disregard for things which are really requisite 
for self-preservation. Young men ostentatiously give up over- 
coats and comforters ; they profess a singular disdain for cold 
and wet, and for the discomforts incidental to outdoor pursuits 
in a severe and trying climate ; they rise to a sense of supe- 
riority to all around tnem, which often leads to failure, and a 
consequent recourse to the very coddling from which it has 
been their laudable endeavour to escape. Thus the hardening 
process becomes but one degree better than coddling, not one 
whit less injurious and foolish. It may be better as promoting 
self-denial ; but even this requires to be properly directed, or 
the hardening process will prove to have but a softening effect 
upon those who cannot enaure it. Even a strong constitution 
may be permanently injured by reckless exposure. The very 
fearlessness which commonly accompanies a good constitution 
may thus become a source of weakness and of danger, particu- 
larly when combined with a vain desire to display it. I should 
be sorry to seem to depreciate or to discourage in the slightest 
degree the active energy and endurance whick are the gloir of 
the rising generation, as they have been] of the past ; but there 
are many who will enter recklessly upon a course of violent 
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exercise, or of severe self-discipline, with no previous training, 
and with no special fitness for it; and I wish to combat the 
notion that undue exposure and discomfort will necessarily fit 
and prepare the young and the weak for severe strain or for 
habits of endurance. I contend that chronic ailments ought to 
be met with chronic treatment, and by a careful avoidance of 
suck accidents and circumstances as may have a natural ten- 
dency to increase them. I remember, as a child, the reply 
made to my mother by one of her maids, whom she scolded for 
exposing herself to the cold wind on the wet grass without 
protection whilst hanging up clothes : " Oh, ma'am I I'm sure 
It can't make no difference, for I 'most always has a bad cold." 

And I wish to emphasize the principle of self-protection, in 
those athletic and gymnastic exercises which are undertaken 
more especially for the benefit of the health. The weak parts 
of the constitution require guarding and strengthening, not 
over-working and straming. Chances of injury should be 
avoided for fear of its permanently weakening effects. When 
I say " for fear," I use the term only in its popular not in its 
proper sense, for if there were but more proper fear there would 
DC less danger. A severe chill, for instance, has induced 
bronchial, piumonary, or muscular injuries, which have rendered 
the system through life certainly not less susceptible of subse- 
quent attacks, but very much more so. 

But again, nervous fear of consequences may make us only 
the more susceptible of the very evils which we dread. It is 
said that an active sanguine conviction that we shall not suffer 
from an accidental exposure, to cold or wet for instance, has an 
exciting and wholesome effect upon nerve action which tends 
to keep up the circulation and strength. This dbmfortable 
conviction may be of considerable value and use, just as a man 
may be induced to try his utmost to keep himself awake in 
order to prevent his being frozen to death. Still, it would be 
mere trifling to suppose that such a temperament will save us 
from the enects of imprudence or chill. 

A course of gymnastics then, if properly regulated, is bene- 
ficial for the maintenance of health, as well as for its recovery 
when lost. Other nations have, till recently, been far in advance 
of us in this. In Col. Ling, the true soldier, scientist, poet, and 
Christian, Sweden produced the pioneer, to be followed by Ger- 
many and France. In Sweden all children have to go through 
a course of what is there known by the name of *' Health or 
Educational Gymnastics," directed by properly qualified teach- 
ers, whether with or without apparatus; and it is Sweden 
that has established a highly scientific code of medical move- 
ments, as formulated by Ling himself^ for the relief or cure of 
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diseases which can scarcely be reached by medicine alone, such 
as spinal curvature, diseases of the heart, and derangements of 
the nervous system or vital organs. In England at tne present 
day Massage (which is also used in Ling's system) has been 
much employed, and too frequently ill-done, or over- done, by 
many, it is to be feared, who have had only a mechanical train- 
ing, little knowledge of physiology, none perhaps of anatomy 
and pathology, and absolutely no experience of the movements 
often required to give permanent effect to the massage. A few 
English medical men nave availed themselves of its aid, but 
Ling's system, in its entirety, has as yet received but little or 
no recognition here. A few properly qualified Swedes, of both 
sexes, may be found in London. And there are several others 
who are carrying out a development of their own rather than 
Ling's system. Several English medical men have visited the 
Royal Central Institute at Stockholm, but I believe none have 
gone through the whole course. 

To the biennial medical course at Stockholm, established for 
the training of twenty Swedish women, three or four foreigners 
are admitted, but as yet only one English lady* has passed through 
it and obtained her diploma. A second, I am glad to say, has 
now been accepted as a student ; let us hope this may be the 
beginning of a far more extended use of the system in England. 

Now tnat the subject attracts so much attention, it may be 
of interest to note that both massage and movements were 
freely used by the ancient Greeks and Romans for medical no 
less than for athletic purposes. Happily educational gymnastics 
are being now introducea more and more into our board schools. 
Gymnasia have a promising prospect, and their promotion is 
worthy of the aid of this Institute. Amongst the notices upon 
the County Council's Bill, I rejoiced to see one made (by 
Lord Charles Beresf ord I think it was) that a public gymnasium 
should be provided for all populations of 10,000, But without 
waiting for this a great deal is being done in various parts to 
carry out this system by voluntary means, and we may hope 
that ere long people generally will learn to take it up and 
profit by it. 



Mr. Fbbdebick Scott (MLanchester) said he was connected with 
an institution in Manchester which illustrated very well the uses of 
gymnastics as described by the last speaker. This was the gymnasium 
erected at considerable expense in a densely populated part of the 

* The author's daughter. 
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city by the Committee for Providing Open Spaces for Eeoreation. 
One of the original objects of this society was to induce the Corpora- 
tion to allow available parts of the public parks to be used for active 
games. These parks nave been almost exclusively maintained as 
ornamental grounds, and the society had been unable so far to induce 
the Corporation to take the desired step. But in order to show a 
lead to the Corporation they had purchased and suitably laid out a 
field, now freely used for cricket, football, &c., and it was with the 
same purpose of demonstrating its utility to the Corporation that 
they built the gymnasium and employed a skilled instructor. This 
latter provision he deemed essential to the successful use of gymnastic 
exercise as an aid to health, for without intelligent direction 
gymnastics were as likely to be harmful as the reverse. The use of 
the out-door gymnasia in the public parks was not without draw- 
backs, but at a recreation ground furnished by the society he referred 
to, which was under the charge of a suitable man to direct the use of 
the appliances, excellent results had been obtained. The covered 
gymnasium had been remarkably successful ; they had trained there 
about 2,000 youths in six years, many of whom were " comer boys " 
or "scuttlers," who at one time were constantly being brought before 
the magistrates for rough behaviour in the streets. Now no one could 
go to the assaults-at-arms without being struck by the '' shapely 
form," spoken of by Canon Creighton, and the generally graceful 
bearing of the youths. The regard for order acquired by them was 
also remarkable. There was a gallery in the place, and the public 
were allowed in to see the exercises of the lads. At first some of 
the persons who came ignored certain rules as to '* Silence," " No 
Smoking," &c., and made rude comments upon the performances of 
beginners, but lads who had themselves been very rough when 
admitted soon became most exacting as to the observance of pro- 
priety, and acted as their own policemen, by *' chucking out " a few 
times those who persisted in misbehaving themselves. As a result, 
the order amongst the on- lookers is now, as a rule, all that could be 
desired. In order to ascertain the results of the training, he (Mr. 
Scott) had asked the instructor to take some measurements of the 
chest on the youths, and several cases were recorded where the girth 
of the chest had, after three months' training, increased as much as 
from one and a half to two inches. They had, too, a remarkable 
testimony from the Chief Constable of Manchester as to the effect 
this institution exercised in promoting order in the district. Whereas 
the police before its establishment had great trouble in repressing 
disorder created by youths, now the district was remarkable for its 
comparatively quiet and orderly character. He (Mr. Scott) did not 
think there had been a single instance of injury to health from 
practice in the gymnasium, except in a few cases of accident — as, for 
instance, when a novice using the trapeze during the absence of the 
instructor fell and broke his arm. His experience of this gymnasium 
enabled him to state that the results had been uniformly good, so 
that within the restrictions named by Mr. White he thought the 
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practice of athletic and gymnastic exercises could only be a benefit 
irom a sanitary, an sDsthetic, and a moral point of view. 

The Peesident (Dr. G. Wilson) said he thought Mr. White 
attached too great danger to athletics as carried on at the universities. 
He thought there was no cause of disease which was followed by so 
many elements of a doubtful kind as neglect of exercise. He was 
strongly of opinion that every healthy man ought to take an amount 
of exercise equivalent to at least a walk of eight miles every day, and 
every healthy woman ought to take exercise equivalent to a walk of 
six miles a day. He was very much surprised that the High Girls' 
School at Worcester had no gymnasium. He did not know whether 
they were exercised in the way of pedagogic pedestrianism^ 
which Mr. White had brought before them, but he noped that long 
before they visited Worcester again the High School for Girls would 
at all events be provided with a gymnasium. 



On " Woman as a Help^-mate in Sanitary Refomiy^ by The 
Mayoress op Worcesteb (Mrs. Ernest Day). 



complving with the request to write a short paper on one 
nch of the wide subject of " Woman's work relating to sani- 



In 

branch 

tation and household management," I must at once disclaim any 
intention of attempting direct teaching. My only excuse for 
occupying your time at all is the desire I feel to encourage 
others to seek information, for doing which the present oppor- 
tunity offers such unusual facilities. 

One of the principal objects of such a Congress as this would 
fail if women held themselves aloof, thinking it did not affect 
their life work. The growing advantages which we women of 
the present day enjoy, in better education and higher develop- 
ment of our intellectual faculties, increase our responsibilities. 
One of the legitimate ambitions of woman is to become more 
fully the intelligent companion and mental help-mate of man ; 
but I fear that in our effort to cultivate this hitherto rather 
neglected side of our nature we are sometimes in danger of 
losing sight of the importance of the more material and less 
attractive duties which come immediately within our peculiar 
province. 

After all, if we, as wives and mothers, do not wisely govern 
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OUT homes, making them the abodes of real peace and happmess, 
we woefully fail in our mission in life. 

Perhaps, here and there, a woman possessed of real genius 
may be pardoned for neglecting these obvious and every-day 
duties; but such women are brilliant exceptions, and it is 
hardly to be wished that they should be other than exceptions. 
Without desiring to go back to the days of endless toil in 
unproductive needlework, may we not with advantage imitate 
the devotion of our grandmothers to home problems, which is 
gradually becoming a rare accomplishment, and may we not do 
this in a far more intelligent and helpful manner than they 
did? 

No liberal-minded man wishes his wife to be merely a superior 
cook, or nurse, and, on the other hand, no woman ought to feel 
herself thoroughly educated, and competent to become a wife, 
unless she has a theoretical and practical knowledge of the laws 
that make the health and happiness of her household. 

When the preparation of our food, and the management of 
our homes, depend solely on the slip-shod knowledge obtained 
from tradition, confinea to dogmas which do not touch the 
understanding, it is a poor thing ; but when the knowledge is 
based on regard to scientific fact, it becomes a study not 
unworthy of intelligent pursuit. 

In an age when women are so anxious to take up outside 
work, when the inequality between the sexes is becoming less 
marked, are we not somewhat in danger of losing the substance 
for the shadow ? There is such a wide field of useful labour 
before us, where we may fairly claim more aptitude than men, 
where our thorough proficiency must tend to make us such a 
tremendous influence for good, if once we grasp the full 
passibilities of the situation ; possibilities, which we sometimes 
neglect as beneath our notice, while we struggle and agitate for 
a larger share of man's work, forgetting that until we are 
perfect in our own immediate sphere, we are hardly fit to incur 
fresh Tesponsibihties. 

Is it not, therefore, a positive duty, incumbent on all who 
have the guidance and education of girls, to see that they are 
brought up with a thorough knowledge of the elementary laws 
of domestic hygiene ? Too often the young lady of the present 
day considers the personal supervision of domestic details, which 
anect the sanitary condition of the house, as beneath her ; but 
if we accept Dr. Richardson's views of the duty of modem 
women : — " to know the first principles of animal physics and 
life ; to learn the house and its perfect management ; to learn 
the simpler problems relating to the fatal diseases ; to ordain 
the training of the young ; to grasp the elements of the three 
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psjcho-phjsical problems — the hmnan tempenunent, the moral 
contagions with their prevention, and the heredities of disease 
with their prevention," we shall have attained to something 
beyond superficial acquirements ; and we shall not be less culti- 
vated or refined because we have a thorough comprehension of 
the laws which govern our bodies, and the sanitary details which 
conduce to health. 

Pure air, pure water, and a properly selected diet, are alike 
necessary for a healthy life ; if these could be obtained most of 
the diseases which afflict the human race would disappear. 
Food alone plays such an important part in the welfare of man- 
kind, that a true knowledge of its properties should be widely 
taught. When we consider the wear and tear of the human 
frame, and know in what proportion we require the different 
foods — flesh-formers, warmth-givers, minerals, and liquids, we 
shall cease to look upon even the ordering of dinner as a trivial 
matter, and we shall, I think, find common-place details dignified 
beyond our expectations. The use in undue proportion of any 
one kind of food, however good, means to some extent loss of 
health and vigour; a right choice of food becomes, then, of 
importance to us all ; but to the woman who has to supply the 
wants of a family at the smallest possible expenditure the 
knowledge becomes infinitely more essential ; it would be 
difficult to over-estimate to her its importance, and it would be, 
I fear, equally difficult to exaggerate the intense ignorance and 
lack of interest shewn by those most affected. Dr. Richardson 
says '* if woman only knew what foods were requisite to feed 
the skeleton, or bony frame-work of the living body, while 
that skeleton is in the course of growth, and if she would act 
upon the knowledge, as she most certainly would if she 
possessed it, there would hardly be one deformed child left in 
the land in one or two generations." 

All we who have any experience amongst the poor, know how 
much the lack of good home-mana^ment affects the happiness 
and health of our towns. Conventionality of a determinea kind 
meets us at every step in our efforts to educate the wife of the 
working man, in respect to economy, and the laws of health. 
We need only instance the waste that goes on daily in the 
preparation of food, and the want of judgment displayed in its 
selection. It is difficult to persuade women to any new de- 
parture in their manner of house management. ** They have 
always done a thing this way, their mothers did it before 
them," and they distrust any new-fangled notions which seem 
to involve more trouble. 

An idea which prevails is that meat is the great desideratum; 
the nourishment contained in fish^ milk, peas^ beans, lentils, 
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and otber pulse plants is overlooked. It is true that the 
cookery lectures have done much, but much still remains to be 
done in popularising the information, and in this direction 
women may oecome real missionaries to their uninstructed sisters. 
May they not, by the introduction of short, bright, homely lec- 
tures on cooking and the elementary rules of domestic hygiene, at 
mothers' meetings and in the various clubs provided for the 
social recreation and instruction of girls, bring about many 
wise reforms ? Where it is impossible to get any lady to speak 
to the women or girls, I would suggest the reading aloud of 
some of the popularly written tracts on the subject, published 
by the " Ladies' Sanitary Association " or the " National 
Health Society;" but these will fall very short of the good 
they may effect, if the reader be not thoroughly and practically 
acquainted with the subject, and able to enter into friendly 
chat over the individual difficulties which may arise. To explain 
my meaning by a simple illustration : — ^It is not interesting to 
tell a woman that she should make beef tea by cutting up the 
meat into small pieces, pouring on to it cold water, and sim- 
mering. These are facts, but how easy it will be for the girl, 
without any previous practical experience, to forget the ap- 
parently unimportant aetail of whether the water be cold or 
Doiling, and thus defeat the desired object. If, on the contrary, 
we have intelligent perception of the subject, we shall first 
explain, what, aoubtless, most of my hearers know perfectly 
well, that all meat contains a large proportion of albumen, that 
this albumen hardens in boiling, and prevents the extraction of 
the nutritive properties contained in the meat. Once this 
principle is grasped no mistake can be made. 

Give to an inexperienced girl, understanding this first prin- 
ciple, two legs of mutton ; tell her to boil one and make soup 
of the other ; she will not be at fault ; she will know that in 
the one case it is desirable to retain in the joint all the nutritive 
properties ; that in order to do this the outside albumen must 
te set, or hardened, at once by contact with water at boiling 

Eoint ; but she will also know that too long a subjection to such 
eat will toughen and harden, not only the exterior albumen — 
which is good as preventing the emission of juices, — but will 
render the whole joint hard and difficult of digestion ; therefore, 
by the exercise of thought she will deduce effect from cause, 
with the result of a well cooked dinner. 

If I may be pardoned, one more illustration: — Tell a girl 
that in preparing root vegetables, such as potatoes, carrots, eti!., 
she should peel them very thinly, she will probably think the 
advice is actuated by parsimony, and is unworthy of attention ; 
explain to her that the greatest nourishment lies immediately 
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uiidor the skin, and she will see the force of the mstmctiony 
ftud follow it intelligently. 

From my experience of girls I should say it is hopeless to 
tximct to interest or influence them by a string of axioms, 
however excellent they may be. What we want is to arouse 
tht'ir understandings and to make them think for themselves. 

The prejudice which so often exists, for instance, against 
noup, iii, I believe, mainly attributable to its faulty preparation. 
We all mlniit the superiority of our French friends in this 
di^imrtniiuit. With them no scrap is wasted ; the careful house- 
wire does not throw away the water in which vegetables have 
Imtsn boiled, and into which so much of the gluten and mineral 
pntpertiea have jmased, but keeps it as a foundation for future 
UMc lu the fonn of stock. 

A wiilo tielil of usefulness lies before the district visitor, with 
the iiuceaHary tact and knowledge to give advice without giving 
(iffunce. We must remember it is much easier to speak of 
tliiiign genorally in a lecture or address than individally in the 
iuittagt^ No woman likes remarks to be made on the dirtiness 
of lier house, but if it can be explained that dust really consists 
of tiny particles of decaying matter, which are taken into the 
\\\\\aH with the air we breathe, she will see a good reason for 
tr)'mg to keep free from it. It is difficult, with due regard 
to the sensitiveness of the poor, to speak of the lack of personal 
(^loaulineHH ; but the importance of cleansing the surface of 
the biMly may well be urged on the score of health. As Miss 
Nightingale says, ^^even in the poorest homes a basin of warm 
watvr, a piece of soap, and a towel can be procured." And 
if we could impress on mothers the necessity of bringing up 
tlu*ir children to practice the habit of daily ablution from their 
earliest life, it would become a second nature, and would con- 
duce immensely to their health, happiness, and vigour. 

Sir Edwin Chadwick gives us the following result of his ex- 
]»orience on the subject: — "In one orphan institution the progress 
made by the application of sanitary factors was thus denoted : 
The death-rate amongst the children was 12 in a 1000. The 
impurity of the air was removed by better drainage, and the 
diMilh-mte reduced to 8 in a 1000. A further a!dvance was 
made by daily head-to-foot ablutions of the children with 
tepid water, and a complete skin cleanliness maintained, when 
the doath-rate was reduced to 4 in a 1000." He further 
ilwfUs on the economy of cleanliness, stating that the food that 
would be rt»quired for four children that are unwashed would 
serve five that are washed. 

It is often impossible to obtain an adequate supply of fresh 
air in the crowded houses of the poor, even when we can 
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indace them to sleep with their bed-room windows partially 
opened ; but with regard to cleanliness of the hoose, the person, 
and the clothes, very much is in the hands of the mother and 
the daughter of the family. 

In conclusion, I would again reiterate that my aim in writing 
this paper is simply to induce other women to take advantage 
of the present opportunity the Congress affords us of acquiring 
knowledge for ourselves, and adopting suggestions as to the 
best means of distributing this knowledge amongst those out* 
side the direct reach of the Congress teaching. 

Dr. Richardson said, some years ago, at one of these meetings : 
" It is from the million centres we call the * home' that sanitary 
science must have its true birth. It is from those centres the 
river of health must rise. We men may hold our Congress 
year after year, decade after decade; we may establish our 
schools ; we may whip our lawgivers to action of certain kinds ; 
we may be ever so earnest, ever so persistent, ever so clever; 
bat we shall never move a step, in a profitable direction, until 
we carry the women with us heart and soul." 

Could we not, with this end in view, endeavour to establish 
a Ladies' branch of ** The Sanitary Institute " in this City and 
County, which might be productive of permanent results in the 
amelioration of the lives of those we would benefit, through 
that wide-reaching charity which gives to everv human being 
in want, a claim on our sympathy and devotion ? 



On ** The desiraMlity of establishing a Sanitary Association in 
Worcester in connection with The Sanitary Institute^^ by 
Heney Howabd. 

WoBGESTEBSHiRE, from a sanitary point of view, presents 
perhaps stronger contrasts than most other counties. Within 
its borders it claims Malvern, " the healthiest watering place in 
the kingdom," Droitwich, with a cure of immemorial fame, 
whilst it has to acknowledge whole districts where the lives of 
its working poor run on under conditions so unfavourable to 
health that each year in consequence hundreds sicken and die. 

Statistics enforce these contrasts. 

Malvern has a death-rate from zjrmotic disease of 1 in 8,000. 

Some of the rural sanitary districts have also reasonably low 
death-rates. 
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But over the whole county the death-rate from zymotic 
disease, in spite of the effect upon the averages of the favour- 
able instances above-mentioned, is nearly 15 to 8000 living, and 
the death-rate from typhoid alone is actually higher than in 
London I 

These facts claim the attention of the skilled sanitarian, and 
require the application of advanced sanitary science. 

Other papers read at this Congress are for the instruction of 
the members of the Institute and the public In this I desire 
to be the mouthpiece of those who have come here anxious to 
learn where to nnd a remedy for this state of things, and to 
claim your assistance in their search for it. 

The work to be done is a great and patriotic work, which, if 
carried through, should worthily and permanently record the 
fortunate visit of the Institute to Worcester — not only in its 
own *' transactions," but in the hearts and grateful memories of 
those who now ** groan and sweat under a weary life.*' These 
contrasts must cease : and we believe that not in vain shall we 
look to you for those valuable practical suggestions which will 
assist the attainment of this desired result. 

Let us, in Worcester, join hands with you in London, either 
as a branch association, or in some other way as may seem 
best. Let the treasures of your science, the skill of your dis- 
tinguished sanitary engineers, the devoted energy, the leisure 
of your learned specialists be united with, on our part, deter- 
mination in the ^plication of the provisions of the Public 
Health Act, and earnestness in making the most of the sanitary 
powers conferred upon the County Council ; and thus by our 
joint efforts let us make Worcestershire the standard illustra- 
tion of applied sanitary science, the ideal healthy county of 
England. Would not such a positive practical success secure 
for the Sanitary Institute the confidence of the enlightened 
intelligence of this country, and make it, with such a record, 
the most powerful and popular association of the day. 

But accurate detailed knowledge is absolutely necessary as a 
condition precedent to action, and as a first step we appear to 
want a report by competent persons on the sanitary condition of 
the county, especially having reference to the condition, and 
sanitary arrangement of the dwellings of the poor in those 
populous places which have all the faults, whilst as yet possessing 
none of the organisation of small towns. 

Such a report should deal with all public, and where possible, 
private sources of water supply, unhealthy conditions of em- 
ployment should not be allowed to pass unnoticed, and the 
pollution of streams, and the disposal of sewage should claim 
attention. In many cases valuable facts would be found in 
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some of the excellent reports of the medical officers of health, 
though occasionally these reports confirm the proverb's truth, 
** A muzzled cat was never a good mouser." 

Is not this first step, this report, within the compass of our 
united powers ? The action that would follow its publication 
would hasten, if not attain^ ideal sanitary perfection ; but 
without such information to guide us, no progress can be made^ 
and it can be obtained only by an organized, not by an individual 
effort. We are only at the commencement of the march of 
sanitation. True we may look back and count a few forward 
steps, some great successes ; but the wisest cannot picture the 
grandeur of the age of perfect national health. 

The fact that the annual mortality from zjnnotic disease in 
England during the past twenty years has been reduced by 
three-fourths may fill our hearts with buoyant hope, lovely as 
the rainbow on the dew of the spent thundercloud ; yet the 
victory is not complete. Humanity is advancing but slowlv 
over the vast mountain-barrier between the dismal land of need- 
less sickness, and misery, and death, to the happy country of 
uninterrupted health. Far below us lie the forgotten terrors of 
the Black Death with its countless thousands, the gaol fever, 
taking it« toll alike from judge and felon, and other hideous and 
fatal aiseases bom of want and neglect. 

The work for our time is the passage of the torrent of zymotic 
disease, which, whilst we lag behind, annually claims its huge 
death-roll, and Worcestershire men, women, and children are 
daily swept away by its fatal current, and the health of many of 
those who survive is ruined for life, and the homes of those so 
visited wasted with poverty. 

Our united efforts would surely hasten the day when we shall 
have done with preventable disease, when the damps of its chill 
breath will no longer be felt ; when the last chasm passed, the 
fatal torrent crossed, the rocky barrier climbed, humanitv under 
the guidance of sanitary science, will descend into that fair, and 
pleasant, and fruitful land, where each life may work out its 
purpose unlet by the dread, by the reality, by the regret of 
wasteful disease and untimely death. 



Sir Douglas Galtojt, K.C.B., F.RS. (London), said the Sanitary 
Institute had long had under its consideration to a certain extent the 
question of establishing affiliated Sanitary Societies. There had been 
a very definite proposal from The Manchester and Salford Sanitary 
Association with the view of forming a nucleus of Sanitary Associa- 
tions for the whole of the country. The question involved a great 
many difficulties, and the Institute, having reconstituted itself so 
recently, had not yet been able to come to a decision on the subject. 
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But he confessed thej would derive great advantage and strength 
if thej could have a£Bliated societies to the Sanitary Institute in all 
the principal centres of population. 

Dr. H. M. Page (Bedditch) said he had had something to do with the 
vital statistics of a small area of the county of Worcester, and could 
enforce the view that those statistics, and certainly the zymotic and 
infant vital statistics, were nothing short of a disgrace to the county. 
He thought that now the County Council was able to consider its 
ways and means, one of the very first steps would be, as the writer 
of the paper suggested, to obtain and classify the county statistics for 
what they were worth. Fortunately there were in the county 
statisticians perfectly capable of sifldng these figures, and he hoped 
they would be able to present to the Council a balance sheet of 
statistics, as it were, which might be of service to the Council in any 
steps it might take. No branch of vital statistics was more important 
than those of diseases which sanitary science had shown to be prevent- 
able. He thought the Councils ought to press the provision of 
hospitals where cases of infectious disease could be rapidly isolated. 
The adoption of the measure for the compulsory notification of 
infectious diseases was, unfortunately, in the provinces left permis- 
sible, not compulsory, but he hoped the Act would be brpugnt into 
force throughout Worcestershire. He thought that with proper 
correction of statistics and the adoption of this Act, together with the 
formation of societies such as had been suggested, the Council would 
be able to nearly abolish preventable disease. He should be happy 
to furnish the Council with such statistics as he had. 

Mr. G-. J. Syicons, F.B.S. (London), said, in regard to the remarks 
of Sir Douglas Gulton, that a fearful amount oi work had been 
entailed by the recent amalgamation. But as soon as the Congress 
was over they would find themselves in smoother water, and he would 
then be glad to support the line of action suggested by Sir Douglas 
Galton. There seemed to be an idea that the Sanitary Institute was 
a high and mighty and powerful body to which ordinary mortals 
could not expect to be attached. That was not the case. And they 
had also heard a great deal about ladies* associations, as if the 
Institute were entirely a masculine body. That was not so, for they 
had lady associates and lady members; there was no difficulty in 
gaining admission. If a few local people were to join the Institute, 
to receive the publications regularly and attend the meetings, they 
would act as a sort of nucleus round which a larger local body might 
be formed. 

The Mayob of Woboestsb said he would be very pleased to 
oo-operate with Captain Howard in his very excellent work. They 
were all agreed as to the desirability of branch associations, and he 
thought they would be able to devise some measure without much 
difficulty for affiliating associations throughout the country with the 
Institute. He did xxot think that becoming a member or associate of 
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tbe Institute was the same thing as having a local branch, which 
exercises much greater force and influence. Bj a local branch they 
would have a direct local personal and collective interest, and thej 
would have locally the full benefit of the work of the Institute. In 
addition to that it would be a valuable recruiting ground for the 
Institute. He hoped the Council would shortly be able to see their 
way to carry out the scheme promulgated by Mr. Howard. 

Mr. H. HowASD (Kidderminster), in reply, acknowledged the offers 
of oo-operation which he had received. He entirely agreed with every- 
thing that had been said as to the absolute necessity of ladies taking 
an interest in the work of sanitation, and he was particularly struck 
by the remark of the Mayoress, that if sanitary science is to make 
general progress the beginning of it must in each case bo made in the 
home of the individual. He was there to speak on behalf of the 
people who were unable to speak for themselves, who were not repre- 
sented there in any way, to ask for the assistance of the Institute in 
obtaining an accurate account of those parts of Worcestershire which 
are in a disgraceful condition, because this will influence the mind 
of the Council and result in action. Such a report should be the first 
object of a branch association, and if it had a definite object like that 
there would be no want of interest in its meetings. If a branch were 
established, however, to talk about everything under the sun having 
reference to health, the interest would very soon slacken, and in the 
fatal third year of which Br. Strange had spoken the end would come. 
He hoped something practical would be done as the result of this 
discussion, and he thanked them all for the interest they had shown. 



On " C(M>perative Cooking^ by a * Society for Supplying the Poor 
with Cheap and Wholesome Cooked Food; ^' by William 
Stranoe,m.D. 

ABSTRACT. 

The plan now to be briefly described has been in operation in 
Worcester for the past three years, and has proved so far 
eminently satisfactory. 

The object is to supply the working classes with a kind and 
quality of food with which they are to a great extent un- 
acquainted, and which, in most cases, they are totally unable to 
provide for themselves. 

The principle to be kept in view in carrying out this object 
is to avoid pauperising the poor. The food is to be paid for at 
a price w^hich will be, on a large scale, self-supporting, and, on 
a smaller scale, at least pay the cost of materials and of cooking 
the same. 



170 OO-OPEBATITB COOKHTG. 

The food is of the most nutritious quality that can be had, 
consisting chiefly of pea soup (including some animal food) ; 
suet puddings, with treacle, jam, or raisins ; Irish stew ; and, 
where desirable, a lighter land of soup for young children. 
Cooking for the sick might be added. 

The operation of the plan is carried out by establishing 
cooking centres in several densely-populated parts of the town, 
where the food is sold at mid-day to all comers. Children's 
dinners are also provided and consumed on the cooking premises 
at ^d. and Id. each. 

The only charitable portion of the plan is carried out by the 
sale of tickets. Id. each, to the clergy and others, to be dis- 
tributed amongst the very destitute in severe weather. 



The Ma YOB of Wobcesteb said that it was necessary to supply the 
human body with food of the right character. Dr. Strangers paper 
had very ably illustrated the best class of food to be used for this 
kind of cookery. They knew Dr. Strange's zeal in this matter, his 
self-denying labours, and the very beneficial results which had ensued. 
The cheap dinners and the cheap breakfasts given in Board Schools 
had produced most sanitary results, inasmuch as the physique and 
tone of the school children had benefited considerably. He desired 
to add his testimony to the services Dr. Strange had rendered in this 
way in the city, and thanked him for bringing the subject forward. 

Captain Locks (Worcester) said that from his long thirty-six 
years' experience as a sailor he believed the pea soup mentioned by 
Dr. Strange was the most nutritious and best fitted for use in that 
way. He might add that both passengers and crew always enjoyed 
the above three days in the week as part of their dinner. They 
always carried split peas, and used rain water if they were fortunate 
enough to catch any. 



CONFERENCE OF MEDICAL OFFICERS OF HEALTH. 



Tins Conference was jointly arranged by the Institute and 
the Society of Medical Officers of Health. A full report of 
the subjects discussed is given in "Public Health," October, 
1889, pages 162—173. 
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SECTION II. 

ENGINEERING AND ARCHITECTURE. 



ADDRESS 



By Henry John Marten, MJnstC.E. 



PBESIDEITF OF THE SECTION. 



Introductory. 



The subjects for consideration in this section — namely, 
Engineering and Architecture — although necessarily limited 
to their sanitary aspects only, cover a wide area, and present 
numerous and important features, each of which would be more 
than sufficient for the text of an address. 

For instance, the works in connection with fen drainage, 
town and village sewerage, house drainage and domestic sani- 
tation, water supplies and fittings, luminants in their sanitaiy 
aspects, building materials and methods of house construction, 
warming and ventilation, smoke abatement, and many other 
matters too numerous to mention, are all included within the 
limits assigned to this section, and you will probably have the 
opportunity of discussing some of them. 

Although considering the extent of our information, and the 
light we now have with respect to sanitary matters, and the 
extent also of our opportunities, we have not much reason to 
boast of the progress we have made as a nation in practical 
sanitation, compared with what we might have made during the 
past 40 years ; yet it may be permissible — in fact, it may be 
advantageous — to take a retrospect of some of the advances made 
during that period, and I invite you to do so with me for a 
short space ot time. 
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Fen Drainage. 



Amongst the subjects which I have named in my introduc- 
tory remarks as witliin the range of those referred to us is 
that of fen drainage. 

The sanitary influences of the works carried out in this 
department of engineering have, I think, been much overlooked, 
as those sanitary influences have been incidental only to the 
main objects of fen drainage works, which have been principally 
directed to the improvement of fen and marsh lands for pasture 
and other agricultural purposes. 

From a sanitary point of view, this subject of fen drainage 
may not at first sight appear to be a large one, but considering 
that in the fen counties of Lincoln, Huntingdon, Bedford, and 
Cambridge there is a population of 850,000 persons, it is 
certainly worthy of attention. 

During the past 40 years great improvements have taken 
place in this department of sanitary work. 

The old windmill, with its irregular, inadequate, and im- 
perfectly applied power, has given way to greatly improved 
Eumping machinery actuated by steam, by which means the 
ne of saturation nas been kept at a much lower level than 
formerly was possible over large tracts of fen country. 

The total quantity of land which has to be kept drv by 
pumping in the valleys of the Ouse, the Nene, the Welland!, and 
the Witham rivers is about 455,000 acres. That acreage is 
equal to about 700 square miles, or equal nearly to the whole 
area of Worcestershire ; and to show the improvements which 
have been effected in some parts of these fens, I find it stated 
in a paper by Mr. Lawrence Oibbs, which appears in Vol. 
XCIV., Part IV., of the Minutes of Proceedings of the Insti- 
tution of Civil Engineers, that two fens, viz.. Deeping Fen in 
the Welland Valley, and Littlepool and Downham Fen in the 
Ouse Valley, having together an area of nearly 60,000 acres, 
which were formerly kept " in a half -cultivated state " by 
means of 119 windmills, are now effectually drained by means 
of four steam engines. 

The lowering of the line of saturation, or, in other words, 
the lowering of the underground water level effected by these 
improvements, has a most important bearing on the sanitary 
condition of those fen districts. 

When the level or line of saturation is higher than the point 
below the surface of the ground which is affected by the heat of 
the sun, or when the level is within capiUary range of the 
surface, large volumes of miasmatic vapours are occasionally 
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given off, which spread their depressing influences far and wide 
over the fen conntry. 

When, on the other hand, the line of saturation is drawn 
down below the points named, the evolution of miasmatic 
vapours is greatly reduced; and with their disappearance, 
numerous forms of febrile and rheumatic complaints cease to 
exist. 

Great sanitary advantages have resulted also from "The Land 
Drainage Act of 1861," in accordance with the provisions of 
which numerous Drainage Boards have been constituted under 
the authority of " The Land Commissionera for England," whose 
duties have now been transferred to the recently constituted 
" Board of Agriculture." 

By their favour, I have been furnished with the information, 
tabulated below, which shows the wide areas over which the 
beneficial influence of the Land Draina^ Act has been extended 
since it came into operation twenty-eight years ago. 



Descrlptloii. 


1" 
1 

1 


1 


II 


Amounts 
anthorlBed 

to be 

borrowed 

for Works. 


(1.) Commissions of Sewers 
Becommended . . 

(2.) Separate Drainage Districts 
Constituted 

(3.) Thames Valley 

(4.) Somersetshire Drainage Acts 


12 
27 

• • 

• • 


6 
16 

• • 

• • 


28,811 

65,306 

55,472 

109,529 


£ 
40,250 

104,535 
71,450 
66,550 




259,118 


282,785 



It will be seen, therefore, that "the Land Commissioners for 
England " have incidentally contributed to the amelioration of 
the sanitary condition of the inhabitants residing on no less 
than a quarter of a million of acres, or 400 square miles of 
country, oy the constitution of numerous drainage districts, and 
by authorising an expenditure for carrying out carefully con- 
sidered schemes for main drainage and other such works of 
more than a quarter of a million sterling. I say carefully- 
considered schemes, because as one of their engineering ad- 
visers, I know how minutely every point is considered before 
any drainage district is constituted and before any works are 
authorised by the Land Commissioners. 

The main drains of many old districts have also been greatly 
improved, by the lowering of the outfalls. 

In one case^ that of the Orand Sluice at Boston, the sill of 
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the new and enlarged sluice has been lowered 3 feet and the 
seaward channel 8 feet, thereby practically raising the level of 
500,000 acres, or 800 square miles of fen-land considerably 
above the previous line of saturation. 

There is no doubt that these great improvements have 
materially raised the sanitary status of all such districts, and 
have done much to minimise the physical disadvantages of 
fen-life. 

In proof of this, Dr. Farr, in his *' Vital Statistics " (pages 
136 and 137) states, " The great land drainage works have had 
great influence in improving the health of the inhabitants of 
the Isle of Ely, as by their means the atmosphere has been 
purified and dried." 

Again the same authority states that at Orsett, near Tilbury, 
in Essex, a remarkable reduction in the death-rate has occurred 
during the thirtv years, 1841 to 1870, "partly due to sanitary 
improvements, but mainly to the drainage of the land and 
consequent dryness of the soil." 

He also states that, in three fen districts in Cambridgeshire, 
namely. North Witchford, Whittlesea, and Wisbeach, contain- 
ing an aggregate population of between 50 and 60 thousand 
persons, flie death-rate, in the thirty years between 1841 and 
1870, has been reduced from 25f to 20^ per thousand, or 
nearly 20 per cent. 

He also states that in Wisbeach, the deaths from phthisis 
were reduced from 2 per thousand in the ten years, 1851-60, 
to 1*6 per thousand in the ten years, from 1861 to 1870 — or 
20 per cent.; whilst at Orsett deaths from the same cause 
were reduced in the same periods, from 2*8 to 1*9 per thousand, 
or 32 per cent. 

Town, Village, and House Drainage. 

Passing from the subject of fen drainage, I now propose to 
make a ^ew remarks on the improvements which have been 
effected, during the past forty years, in town, village, and house 
drainage. 

I remember the early reports of the Sanitary Inspectors of 
what was then termed the Board of Health, as to the state of 
things forty years since, with regard to these subjects. 

The reports disclosea, as then almost universally existing, a 
most horrible state of affairs, which is now, happily, only 
exceptional. 

Open and almost stagnant sewers in close proximity either to 
the front or back doors of rows of houses, and, whilst festering 
there, giving off large volumes of poisonous gases. 
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Leaky dnmb-wells, sunk in porous ground, receiving the 
sewage from large numbers of nouses, with the pumps for the 
sapply of the said houses drawing their water from shallow 
wells sunk in close proximity to those dumb-wells. 

Drains, where they did exist, untrapped, and through which at 
night, when all the doors and windows in the houses were closed, 
the only supply of air for the inmates could be obtained. 

Sewers, properly described as only " elongated cesspools,** 
much too large for the work to be performed, constructed in 
many cases oi porous materials, of very unscientific section, 
and with but little regard to gradient. 

No one whose memory does not canr him back to that 
period, can now conceive of the amount ox ignorant and selfish 
opposition, which Mr. (now Sir Edwin Chadwick, K.C.B.) 
encountered, when, acting as Secretary to the Board of Health 
of that period, it became nis duty to call public attention to this 
state of things, and to suggest the remedies for them. 

Obloquy was thrown upon evervthing he said or did in con- 
nection with sanitary matters. The facts as to the existing 
sanitary abominations which he had carefully collected and 
marshfdled, were either boldlv denied, or defended as at least 
necessary evils. Every vested interest, from the night-soil man 
to high municipal functionaries, was against him, and had he 
not been as patient as Job, and as callous to adverse criticism 
as the pachydermatous monster, described in the poem of which 
that patriarch is the hero, was to spears and arrows, he could 
not have accomplished the great sanitary revolution which has 
been his life work, and to which this generation is so much 
indebted. 

I had the pleasure of making his acquaintance during the 
period when he was battling for sanitary reform against all 
these adverse influences, and I feel it one of the greatest honours 
of my life that the friendship then commenced has been con- 
tinued up to the present time without break or interruption. 

One of the great difficulties with which Sir Edwin Chadwick 
had to contend was the then existing idea that every sewer 
must be a ^' Cloaca Maxima." 

Classical gentlemen when visiting Rome were shown that 
sewer amongst the other antiquities of the place, and being in 
the humour to fall down and worship any work of the imperial 
and practical Romans, they, of course, fell down and worshipped 
that particular work, which was all very well in its place, but 
which was not adapted for the universal and indiscriminate 
application which they made of it. 

If this worship had been in the nature of a " silent culte *' it 
would probably have done very little harmj but, unfortunately, 
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the worshippers were zealous to make proseljtesy and every- 
where preached the doctrine of large sewers — ^ nothing smaller 
than such as a full-grown man could walk upright in," — and, 
in fact, everywhere and for all sewage purposes, ^Cloaca 
Maxima, Cloaca Maxima," was the cry. 

Proselytes were, of course, soon made amongst the classical 
architects who had copied the buildings ana smelt all the 
unsavoury odours of Rome, which ought not to have existed 
had '^Cloaca Maxima" been all that highly poetic fancy had 
painted it; and when they returned to. England and received 
commissions to build or re-build some of the stately mansions of 
our country gentlemen, they conmienced operations by making 
large cavernous '' Cloacae Maximse" under and about the founda- 
tions — easily satisfying their clients that all was perfection by 
reminding them of their early studies, and of the great name 
and glory of the *' Cloaca Maxima ; " with the unhappy conse- 
quence, that^ for some then inexplicable cause, notwithstanding 
situation and every advantage of pure air and good water supply, 
the dwellers in the finished mansion were always victims to 
some form of the numerous complaints which we now know to 
be due to the presence of " sewer gas." 

To show that I am not exaggerating, I may state that not 
long since I had to inspect a nobleman's house in one of the 
mialand counties, which only 30 years since had been sewered 
by a leading London architect on the "Cloaca Maxima" prin- 
ciple. Within the last two or three years the house in question 
had become almost uninhabitable on account of the presence of 
sewer gas, traceable to these large sewers; and besides the 
health of the in-dwellers, a rental of several hundred poimds 
per annum, was placed in jeopardy. 

This led to the doing away with the old-fashioned " Cloaca 
Maxima" under the Duilding, and the introduction of the 
modem small pipe sewer and fittings, and the house is now free 
from that insidious guest — sewer gas. 

I have mentioned the part taken by architects in the spread 
of '* Cloaca Maxima " worship, and lest they should deem me 
unfair in singling them out, I am about to confess that 
engineers, after admiring the bridges, roads, and aqueducts of 
the old Komans in all parts of their empire, and especially the 
splendid remains of those works in Italy, were, like the archi- 
tects, also smitten with the same unhappy disease of " Cloaca 
Maxima" worship. 

It is needless to say that builders and contractors saw no 
reason to quarrel with " Cloaca Maxima " specifications which 
made domestic sewerage works " jobs worth doing." 

Shortly after the advent of Sir Edwin Chadwick, however, 
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^ Cloaca Maxima ** worship received more of that gentleman's 
attention than its worshippers altogether appreciated ; and 
after being severely wounaed in several vxdnerable points by 
that veteran sanitarian^ this form of worship was, after a 
severe straggle, finally and ignominiously done to death in, I 
believe, a backyard in Westminster. 

The way of it was this. Some practical but scientific scep- 
tics one day took a peep into one of the old-fashioned metropolitan 
** Cloacsd Maximse. ' 

To their astonishment they found more than four-fifths of 
the sectional area of our " Cloaca Maxima " filled with putrid 
mud, over the top of which a little stream of gas-bubbling 
sewage was dribbling along; that is, they foimd the boasted 
** Cloaca Maxima " to be nothing more than a putrid mud 
trongh with a trickle of sewage passing through it. 

E&ving digested this fact, they bethougnt themselves of 
trying what would happen if this trickle of sewage were passed 
tlurough a small glazed earthenware pipe. 

Pursuing this inquiry in a methodical and practical manner, 
a length of such small earthenware pipe was laid down, 
and the ** Cloaca Maxima " quantity oi the sewage was 
poured down its throat, and to eveirbody's astonishment 
the little "earthenware pipe" accomplisned not only all that 
*' Cloaca Maxima" did, but even more — ^for it not only freely 
discharged the whole of the sewage passed into it, but left no 
festering sediment behind in the pipe. 

Here was a great fact established, namely, that a small 
glazed earthenware pipe, laid at the same gradient as " Cloaca 
Maxima,'' could not only discharge all the sewage usually passed 
by its big brother, but was, in addition, "self-cleansing" — that 
is to say, it not only left no sedimentitious matter in it, but 
removed any extraneous matter purposely placed therein. 

Now began the battle between the " Cloaca Maxima " prin- 
ciple and what in derision was termed the " pot-drain," and a 
right royal battle it was. 

Architects, engineers, and builders were at first almost 
universally on the side of " Cloaca Maxima," whilst " pot drain " 
was supported by Sir Edwin Chadwick, backed only by stubborn 
facts. 

However, after a hard struggle little " pot drain " gained so 
complete a victory over " Cloaca Maxima" that even its gi'eatest 
devotees were eventually obliged to discard it as both a costly 
and dangerous specimen of antiquity. 

This IS the early history of our present system of sewage 
removal by water carriage, and so complete has been the revolt 
from the " Cloaca Maxima '' principle, that I may mention as an 

M 
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instance of its discomfiture, I have for several years past, with- 
out stoppage or inconvenience, been passing by gravitation, up 
hill and down dale, the whole of the sewage oi Dudley, a town 
in tills county, containing nearly 30,000 inhabitants, through a 
pipe five miles in length and only 13 inches internal diameter. 

Sewage Disposal. 

It was soon found that the more perfect system of '^pot 
pipe** drainagt> brought down to the outfalls not only a larger 
uuantity of sewage tlian came down under the old system, but 
timt the sewage was of a much more concentrated description. 

The reasons for this were that under the " pot " system there 
was much less leakage into the subsoil, there were no sedimentary 
retentions, and there was a much more detailed collection than 
under the old ^^ Cloaca Maxima" system, and these circumstances 
coinbiued to give great urgency to the question as to what was 
to be done with the sewage on its discharge from the outfalls ; 
and I remember the great battles which have raged, and which 
in fact are now raging, about the vexed question of sewiage 
disposal. 

The chemists were good enough to make the first attack upon 
the solution of this question, and dazzled our imaginations with 
'^el dorado" calculations as to the manurial value of sewage 
de}U)sit^ when dried and manipulated according to their re- 
spective nostrums, so that the impression began to gam ground 
tnat all municipal rates and taxes would eventually be paid, ' 
and something over, out of the sewage-discharge of the urban 
localities. 

Great, therefore, was the chagrin and disappointment when 
sewage manure company after sewage manure company had 
to be wound up, with assets consisting only of old bricks and 
mortar hardly suflicient in value to cover the auctioneer's ex- 
penses of their sale. 

Then came the age of sewage farms and broad irrigation, and 
a largi^ number of the leading municipal bodies purchased 
extensive tracts of farming land upon which to dispose of the 
sewage, and they thus acquired a sympathy with the great 
agricultural interests of the country, of whicL they had had no 
pi'evious ex|>erience. 

I am sorry to say that the experience these bodies thus 
acquired intrtHluced them to those aspects of the agricultural 
question which are charged with originating the habit of 
" grumbling.** 

After the first few years everything appeared to be against 
sewage farms. 
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In mannf actnring towns the farming operations had to be con- 
ducted with sewage largely mixed with corrosive acids, upon which 
acids it was found that neither cabbages nor rye grass would 
thrive. Actions were being prosecuted on all sides tor damages 
for the pollution of the streams into which the effluent was 
discharged — as at certain times and seasons neither the land 
nor the vegetation could take up the whole of the effluent — some 
part of which had to be discharged raw into the streams. 

In other cases actions were commenced to put a stop to the 
nuisance occasioned by noisome smells emanating from the farms 
and poisoning the atmosphere for long distances round. The 
farms were all found to be on too small a scale, and became 
" sewage sick," and additional land had then to be purchased at 
much more than ordinary agricultural value ; and to cap all, the 
annual balances were almost universally on the wrong sfde. 

After a few years' experience it was also found that raw 
sewage, containing all the sediment that was previously deposited 
in the old elongated cess-pools, was of a very clogging nature, 
and that in a short time it completely stopped all aeration to 
the roots of the plants ; and that it was, therefore, difficult for 
them to thrive so well as in natural soils. 

Various devices were adopted to overcome this last named 
evil, such as "intermittent downward filtration," by which 
system during one day the roots of the plants received a dose 
of sewage, and the next a dose of air. 

These devices were adopted with varying degrees of success, 
but on the whole they failed to fully cure the evil ; and at last 
it occurred to someone to try to precipitate the matters held in 
suspension out of the sewage, and only to run the clear effluent 
over the land. 

In the first instance mere sludge tanks were adopted, with 
rough strainers, through which the sewage flowed at a slow 
rate so as to allow of the heavier matters being deposited in 
them, but these arrangements were found to be insufficient. 

Lime and chemicals were afterwards added, which greatly 
aided the precipitation in the tanks, and another great stride 
was made by the adoption of " quiescent," instead of what were 
termed "flowing tanks," with a marked improvement in the 
effluent. 

Under the quiescent system originated by the late Mr. 
James Lomax, of Bolton, the sewage when mixed with the 
chemicals was allowed a period of perfect rest in the tanks, 
and thereby the action of the chemicals became more rapid and 
effective. A further improvement was also eflfected by drawing 
oflF the effluent periodically from the upper portion of the 
water in the tanks. 
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The effluent when passed direct into streams from these 
precipitating tanks was however found, if alkaline, to set up a 
secondary fermentation, to prevent which the effluent water was 
passed over a small area of land, and the sludge was utilised 
as a sort of top dressing to surrounding land, or taken away by 
farmers as back loading. 

The plan last described is that now generally being adopted, 
and all those interested in the question of effluents are turning 
their attention to the discovery of some cheap precipitant that 
shall render the effluent from the precipitating tanks clear and 
bright, perfectly innocuous to fish life, good as an irrigator 
when so required, and incapable of secondary fermentation. 
I think it not improbable that some such material, or combina- 
tion of materials, may be found before long ; in fact, some people 
are under the impression that it is already discovered, and, if 
so, then, with sufflcient land for precipitating tanks and sludge 
deposit, we may congratulate ourselves that tne sewage difficulty 
has become a thing of the past, — except in regard to a little 
item which, I fear, must always be present, and that is ^^ annual 
cost" 

The above is a sketch in outline only of the sewage disposal 
struggles of the last 40 years, so far as they relate to water 
earned sewage. 

The sketcn is necessarily devoid of detail, and it has only 
been possible to give the more salient features of the re- 
trospect. 

Much has still to be done before we can say we have ap- 
proached perfection ; but as every successful effort means thou- 
sands of lives either saved or prolonged, we all can only wish 
God speed to all patient and faithful workers in this department 
of sanitation, whether their efforts are directed to perfecting 
the " water carried" or any other system of ^* sewage treatment 
and removal." 

Very great progress has been made during the past forty 
years in the details of the fittings for house drainage ; and, as 
our successive exhibitions show, every year is adding to the 
perfection of domestic sanitary appliances. 

They are, in fact, now so periect, that there is no reason 
why every house in the kingdom should not be fitted with 
apparatus which would place it beyond suspicion of any want 
of proper sanitation ; and I am glad to learn that, under volun- 
tary examining associations, even the much-abused plumber is 
becoming an intelligent and skilled graduate in sanitation. 

With some bright exceptions, the improvements in the 
sanitary conditions of our villages have, unfortunately, not kept 
pace with those connected with domestic drainage appliances, 
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nor with those in nrban districts; but the medical officers of the 
rural authorities are fully alive to the sanitary defects of their 
districts, and are doing good work in continually pointing them 
out ; and I am hopeful that the large sanitary powers now at 
the command of County Councils will be put in force with 
advantage in those districts, and that in the course of a few 
years good results will follow. 

In the report of the Sanitaiy Committee to the County 
Council of tne County of Worcester, dated May 18th, 1889, 
and signed by Sir Douglas Galton as chairman, the following 
are set out as provisions of the Local Government Act, 1888, 
having reference to the powers, duties, and Uabilities of the 
Council with respect to matters bearing on Sanitation^ namely : 

(a) The appointment, removal, and determination of the 
Salary of the Public Analyst [L.G. Act, § 3 (x)]* 
{b) Rivers Pollution Prevention Act, 1876 

[L.G. Act, § 14]. 

(<j) The making of Bve Laws for prevention and suppres- 
sion of Nuisances [L.Gr. Act, § 16], 

(d) The appointment of a Medical Officer of Health 

[L.G. Act, §§ 17, 18 and 19]. 

(e) Payments in substitution for annual local grants 
|Ti.G. Act, § 24], namely : 

(i.) To the Guardians of Unions for payments to 
Public Vaccinators [L.G. Act, § 24 (2) (a)J. 

(ii.) To the Local Authorities, one-half of the 
Salary of the Medical Officers of Health and In- 
spectors of Nuisances [L.G. Act, § 24 (2) (c)]. 

(iii.) To the Guardians of Unions towards the 
remuneration of the Registrars of Births and Deaths 

[L.G. Act, § 24 (2^ (d)]. 
(iv.) In respect of the maintenance of Pauper 
Lunatics [L.G. Act, § 24 (2) (e) (f) (g.)]. 

In accordance with these powers the Sanitary Committee, 

{^resided over by Sir Douglas Galton, recommended that a 
egally qualified Medical Officer of Health should be appointed 
for the county, who, under the control of the Sanitary Com- 
mittee, should have a general supervision of all sanitary matters 
arising in the county, and who should not hold any other 
appointment nor engage in private practice. 

The report also recommended as important that immediate 
steps should be taken to enforce " The Rivers Pollution Pre- 
vention Act, 1876," in relation to the streams within the 
jurisdiction of the Council, and that the several County Councils 
in the water-shed of the Severn should be requested to concur 
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in a representation to the Local Government Board to consti- 
tute a joint committee for that purpose. 

By clause 19 of *' The Local Government Act, 1888," every 
District Medical Officer is bound to send to the County Council 
a copy of any periodical report which he is now required to send 
to the Local Government Board ; and in the event of its being 
found, from any such report, that " The Public Health Act, 
1875," is not being properly enforced in the district, or that 
any other matter affecting the public health of the district 
requires to be remedied, the County Council may cause a 
representation to be made to the Local Government Board on 
the matter. 

Under this clause the eyes of the County Council, as regards 
sanitary matters, will be everywhere, with a statutory authority, 
by means of a representation, to call to its aid all the resources 
of the Local Government Board to remedy any sanitary defect. 

By these clauses the County Council is now made an im- 
portant unit of centralization with regard to all sanitary matters 
arising within the county, and consequently a much closer and 
more detailed investigation into sanitary evils is likely to be 
attained than was possible under the old system, in which the 
Local Government Board was practically the only centralized 
authority. 

Water Supply. 

With your kind permission we will now turn for a few 
minutes from the somewhat odorous subject of sewage to the 
sweeter one of water supply, though on looking back I can 
remember the time when some towns in England were supplied 
with a mixture very little better than raw sewage, and certainly 
inferior to some of the clarified and purified effluents of modem 
times. 

At one time, within my memory, a large portion of the 
metropolis was supplied direct from the lower reaches of the 
Thames, between Battersea and Vauxhall bridges, with a 
liquid which at times could only be described as "unadul- 
terated cholera mixture ; ** and I remember, as a yoimg engineer, 
foing to see a large Cornish pumping engine, just then erected 
y one of the London water companies for supplying its district 
with water pumped direct from the Thames, at a spot not more 
than half a mile below where, what was then termed the 
Ranelagh sewer, which drained Chelsea and other densely- 
populated parts of London, emptied itself into the river on the 
opposite side from the engine. 
jPublic opinion, aided by the outbreaks of cholera, and the 
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fear of renewed attacks of that scourge, — with respect to which 
a glimmering notion was damming upon the public mind that 
these attacks of cholera had some connection with the want of 
proper sanitation, — ^together with the continual bombardments by 
the Board of Health, ably directed by Sir Edwin Chadwick and 
his medical staff on all such abominations as unaltered — between 
bridge Thames water supply — ^gradually brought about a better 
state of things, which in some cases had already been effected 
in the provinces, and the example set by which, London was 
urged to follow, namely : — 

(1) To avoid originally contaminated sources of water 

supply. 
^2) To niter all supplies derived from surface sources. 
(3) To give a constant supply. 

In accordance with the first named requisition, the intakes 
of the Metropolitan Companies were removed higher up the 
river, beyond the reach of contamination from the London 
sewage. 

The filtration of river water was gradually introduced, but 
so little was then known of the now common art and mystery 
of filtration on a large scale, that we had to go to some small 
works supplying a town in Scotland for our first practical 
experience on this subject, and the little sand filter there, only a 
few square yards in extent, is the parent of all the filter beds, 
upwards of 100 acres in extent, through which the 150,000,000 
gallons of river water daily required for the supply of London 
are filtered, in addition to innumerable filter oeos connected 
with provincial water works. 

There was not much controversy about the question of 
filtration, as its merits were soon appreciated; but a very great 
fight raged for a considerable period about the question of 
constant supply. 

From time immemorial the supplies given by water companies, 
with very few exceptions, were, in what was termed "the 
intermittent system,* that is, the water was turned on for an 
hour or two a day only for each particular street. 

The supply of water for the 24 hours had consequently to be 
caught and stored in tanks, butts, or tubs, or other such recep- 
tacles, in which, if originally pure, it frequently became foul 
and contaminated with surrounding abominations. 

This intermittent system involved not only great inconvenience 
to the consumers, but, from the circumstances above named, 
was the cause of a large amount of illness ; and again the Board 
of Health, directed by Sir Edwin Chadwick, came to the front 
and dealt some heavy blows at this antiquated and inconvenient 
system. 
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At the time when this controversy first broke out, I hap- 
pened to be a pupil of one of the leading Metropolitan Water 
Engineers, who unfortunately held very strong opinions adverse 
to the system of constant supply, and he upheld the system of 
*' intermittent " supply as perfection. In fact, he went so far 
as to say that the constant supply system on a large scale was 
** impossible," and he wrote a pamphlet to prove it, and for any 
one in his office to hold the shadow of an opinion in favour of 
the " constant supply ** system was, as you may easily suppose, 
** flat treason." 

In reply to this pamphlet, Sir Edwin Chadwick showed that 
80 far from the constant supply system being the impossible 
theory it was represented to be by the engineer who was so 
strong a supporter of the intermittent system, it had actually 
been long in operation on a large scale in Nottingham, the 
water works in which town were under the able management 
of a rising young engineer named Hawksley — whose name, as 
that of a sound and practical engineer has since become of 
world wide reputation, and of whose works the Faithful City in 
which we are now assembled has some good examples, and will 
probably have more. 

Amongst the water works originally constructed by the 
engineer who so stronglv advocated the intermittent system, 
whilst I was a pupil oi his, were those at Wolverhampton, in 
the adjoining county. 

These wo As were constructed on the very strictest principles 
as a '* model intermittent supply " water works, and it became 
my lot not only to superintend their construction, but to have 
the management of them placed in my hands after their 
completion. 

For two years I struggled on with the intermittent system, 
but could make very litue progress, as the fittings connected 
with that system were expensive, and consequently deterred 
people from having a supply from the water works, and alto- 

f ether the inconveniences were such as not to encourage 
omestic consumption. 
Under these circumstances, with the sanction of the directors, 
I made the necessary alterations in the works — which were not 
of an expensive character — and we commenced giving the 
supply on the " constant system " in the year 1849, or just forty 
years ago, since which time the works, which have passed into 
the hands of the municipal authority, have grown and extended 
until now they are supplying 120,000 persons on the constant 
system, and have a revenue of £23,000 a-year — that is to say, 
an annual revenue nearly equal to the capital originally 
embarked in the undertaking. 
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The conversion of the Wolverhampton works from " inter- 
mittent'' to ** constant" supply happened to come to the 
knowledge of Sir Edwin Chadwick through Sir Robert 
Sawlinson, then one of the engineering inspectors under the 
Board of Health, and I was requested to make some experi- 
ments as to the hourly consumption in Wolverhampton imder 
the constant system. 

These experiments showed that instead of having to provide 
pipes of a magnitude sufficient to afford a supply of water to 
every customer at the same time (as had been argued by the 
npholders of the intermittent system) they need not be larger 
than sufficient to supply the whole consumption of the twenty- 
four hours in about nine hours, and in fact that the distribution 
pipes might be made with safety somewhat smaller than had 
oeen the practice under the " intermittent *' systenu 

These lacts were brought out in evidence which I gave before 
the Board of Health in 1850, and also shortly afterwards 
before a Parliamentary Committee on Metropolitan Water 
Supply which was presided over by the late Sir James Graham. 

Tne evidence given before this latter Committee settled the 
question as to the feasibility and advantage of the ^^ constant 
supply " system, and there has since been no controversy worthy 
of tne name in favour of the " intermittent system.*' 

I should also remark that whilst forty years since it was 
stated to be an impossibility to give a constant supply on a 
large scale, now nearly 3^^ out of the 5^ million of innabitants 
within the limits of supply of the Metropolitan Water Com- 
panies are enjoying the advantage of a supply on that system, 
whilst in the provincial water works it is almost universally 
adopted. 

The Severn. 

Before leaving the subject of water supply, I should like to 
be allowed to touch upon a question a little nearer home. 

You will all be aware that the city of Worcester is situate on 
the banks of a magnificent river named the Severn, which has 
its origin far up in the Welsh mountains, and which after 
flowing thence through Shrewsbury, Bridgnorth, this city, 
Tewkesbury, and Gloucester, empties itself into the Bristol 
Channel. And if before coming to the sanitary points which 
I wish to bring out, you will allow me to digress for a moment, 
I may remark that this river can boast of having had the first 
iron boat float upon its fair bosom, and of having been spanned 
by the first iron bridge ever constructed, a bridge which is still 
in existence, and which has given its name to an extensive 
district in Shropshire. 



186 ADDBS8S TO SBCTIGS II. 

Within the last forty years a considerable length of the 
river has been redeemed from a state of nature, and has been 
canalised, under Parliamentarj' powers granted to the Severn 
Commissioners, by the construction of locks and weirs between 
Gloucester and Stourport, a distance of about forty-two miles, 
and by means of which improvements, goods and merchandise 
to the extent of about a thousand tons a day are now carried 
upon it by vessels of from 30 to 150 tons buraen. 

The spirit of enterprise is, however, not yet satisfied with 
this achievement, and further improvements are in contempla- 
tion, having for their object the provision of a suflBcient 
navigable depth to enable sea-going steamers of from 300 to 
400 tons burden to na>'igate the river up to the Quays in thjs 
city, that is to say, to within 30 miles of the very heart and 
centre of England. 

From an investigation which I have recently been called 
upon to make as Engineer to the Severn Commissioners, I find 
that the cost of this great inland navigation improvement will 
be comparatively small, and I trust that most of us may live 
to see the day when vessels of this description may be found 
daily pi ving between Worcester and foreign ports, and so that, 
practically, iVorcester may become the sea port for the great 
manufacturing interests which have their seats in this ana the 
adjoining county of Stafford. 

Let this suffice for the little digression for which I craved 
your indulgence. 

I mentioned just now that the Severn has its origin in the 
far-oflf Welsh mountains, upon which the annual rainfall is 
very heavy ; and some eight or ten years since the Corporation 
of Livei"pool, casting about for an increased supply of water 
for their city and its numerous dependencies, bethought them- 
selves of these Welsh hills, the rainfall on which supplies a 
large proportion of the water passing down the Severn, and 
they applied to Parliament for power to construct a large 
collecting reservoir on an upland tributary of the river named 
the " Vymwy." 

The reservoir was intended to be on a large scale, that is to 
say, it was intended to have an area of over 1,100 acres, a depth 
of/more than 70 feet in some parts, and to hold 13,000 million 
gallons of water. 

The drainage areas or collecting grounds proposed to be 
appropriated extended over 23,000 acres, and represented about 
one-ninth of the whole upland range of Welsh hills, whence, 
as before stated, the larger proportion of the water supplying 
the Severn is derived, and whence comes by far the largest 
proportion of pure water passing down it 
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In the event of such contemplated works being carried out 
it became important therefore, not only per se, but as a matter 
of precedent also, that the Severn interests, esj)ecially in their 
samtaiy aspects, should be protected by its being made compul- 
sory on the Corporation oi Liverpool to deliver an adequate 
supply of compensation water into the river from the intended 
reservoir. 

I am happy to say that Parliament took this view, and the 
compensation to be given from the one-ninth of the Welsh 
Hill water-shed appropriated to Liverpool, is on such a scale 
that in the event of the other eight-ninths being hereafter 
appropriated for the sanitary requirements of the metropolis 
(which has given indications of looking in this direction,) or any 
other places, there will at all times be at least 100 million 
^lons of pure Welsh Hill water passing each day under 
Worcester Bridge, and at times a much larger quantity. 

The basis upon which the delivery of this compensation water 
was settled is somewhat peculiar, and it may therefore be 
mentioned here possibly with advantage. 

There is in the first place a uniform and constant discharge 
of ten million gallons a day from the resen^oir into the river, 
and in the second place an additional discharge of forty million 
gallons a day for four days in each of the eiffht months between 
the last day of February and the first day of November in each 
year. 

The reservoir is now practically completed, and the water 
was commenced to be impounded in it on the 28th November, 
1888, since which date the statutory quantities of daily and 
monthly compensation water have been regularly discharged 
from it. 

The reservoir is now filled to within between eight and nine 
feet' from top water line or overflow level, and after having duly 
provided for the compensation water discharged into the river, 
amounting to over 4,000,000,000 gallons from the date named, 
there remains for the use of Liverpool about 11,000,000,000 
gallons within the reservoir. 

I look upon these flushes of pure Welsh Hill water during the 
summer months as a valuable sanitary advantage to the river, 
and it is for this reason that I have mentioned them. 

These flushes also being in the nature of small freshets, are 
of great advantage to the fish life in the river, and especially to 
the salmon, in connection with which fish the Severn now takes 
first rank in quantity as it has long done in quality, and the 
interests in connection with which are worth over £20,000 a 
year. 

WhUst still on the subject, I should state that daily records 
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of the height of the water in the river, of the direction of the 
wind, and of the temperature of the air and of the water in 
the river, are being and have been taken daring the past three 
Tears ; and as time passes on, thev will form a valuable record 
for comparative purposes. 

These particulars are recorded at various stations extending 
from Pordshead, on the Bristol Avon, to the Reservoir on the 
River Vvmwy, a distance of 200 miles measured along the 
river, and they are collated annually, and printed for public 
information, bv the Severn Fbherr Board. 

Some interesting facts are being brought to light by these 
records, one particulariy for which I was not prepared, namely, 
that, except under some special circumstances, the temperature 
of the water in the river is higher than that of the air, a fact 
which opens up several questions of scientific interest. 

Buiij>iNO Matebialb, Ac 

Having already detained you too long on the matters to 
which I have ventured to refer, I will leave it to others, more 
competent to do so, to deal with the architectural portion of the 
subjects referred to in this section. The question of the archi- 
tectural progress of the past forty rears forms too wide a 
field for me to do so in this address. I will only remark that it 
has undoubtedly been very great, especially in regard to the 
dwellings of the poorer classes. 

This improvement has been greatly encouraged by the removal 
of the duties on building materials which has taken place 
during that period. 

Good drainage and pure water supply were then quite the 
exception for this class of house, and who can picture to himself 
the discomfort, disease, and premature deaths which the absence 
of these requisites caused in the houses of the working classes 
— a large proportion of which were constructed without back 
doors or wmdows, and without any means of through venti- 
lation t 

Now in many cases we not only see the comfort and health 
due to good drainage and good water supply, with better ven- 
tilation and larger spaces, consequent on better and cheaper 
building materials, but, in addition, some not unsuccessful 
attempts at ornamentation. 

With respect to this latter pointy I should remark that it has 
taken nearly a whole generation to get rid of the art-depressing 
influence of the exciseman in the brickfield, and we are now 
only beginning to realise the ornamental capacities of our brick- 
earths when properly blended, moulded, ana burnt. 
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The advent of the exciseman reduced the tasteful artist in 
brick-earth of Queen Anne's time to the status of the un- 
artistic manufacturer of common "stocks," 9 inches by 3 
inches by 4^ inches, and who gradually descended into a low 
class of "artful dodger," the nighest ambition of whose life 
appeared to be to outwit the representative of the Excise Law. 

We should be thankful that we live in times which have 
enabled us to dispense with taxes on building materials and on 
the windows which let light and air into our dwellings, and in 
which we are freed from the hateful presence of the exciseman 
in the brickfield. Art cannot exist where he is Lord para- 
mount, nor under such peremptorv codes as the stringent 
regulations of my Lords of the Boar^ of Customs. 

I have now dwelt upon some of the improvements in sanitary 
matters of the last forty years — but how much has yet to be 
accomplished I 

How is it that in almost every newspaper we open we find 
accounts of outbreaks in some place or other of typhoid or 
scarlet fever, or some other ailment preventable by proper sani- 
tarv arrangement ? 

How is it that our death-rate still shows so high a range of 
mortality, especially amongst the young children of the poorer 
classes ? 

One could go on with a string of such inquiries ad nauseum^ 
but I will not weary you, except to say that the work of sanita- 
tion still remaining to be done is of colossal proportions. 

All honour, therefore, to those who without nope of reward 
devote their skilled intelligence to the improvement of the sani- 
tary state of their surroundings, for in more senses than one 
such people are " the salt of the earth I " 

Smoke Abatement. 

Before concluding this address I wish, with your permission, 
to call attention to one subject in which during the past foi*ty 
years we appear not only to have made no improvement, but in 
respect of which we appear, to some extent by force of circum- 
stances, to have lamentably receded. 

I refer to the non-consumption of the smoke made by our 
domestic fires. 

The awful example in this respect is, of course, London, the 
grimy smoke of which, issuing from 600,000 to 700,000 kitchen 
chimnevs, turns day, in certain states of the atmosphere, into 
midnight darkness — in fact, into more than midnight darkness, 
for in ordinary midnight darkness we can generally manage to 
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Me a few stars overhead, whilst in the darkness created by the 
sm^Ae fnxn the domestic chimnej we can onlv painfully grope 
oar wav from one faintlv glimmering gas li^t to another, 
whiUt overh€:ad CTerything is cimmerian. 

Thtrre have been great heart searchings with respect to this 
evil, and many suggestions have been made as to its cure, but, 
hitherto, without success, as we are still the slaves of the 
*^ blacks," which blind our eyes, which fill our nostrils and lungs, 
which dirty our clothes, which duplicate our death-rate during 
their distressing presence, and which, like the plague of frogs 
in Egypt, enter our chambers and profusely decorate our beds 
and furniture with their loathesome digits, and which finally, 
with their sulphureous impregnations, reduce all our books and 
papers to a mummy-like condition. 

I find from the return of coal, culm, and cinders published 
by the authority of the Corporation of London, that the 
quantity of these materials brought into the London district by 
railway, canal, and sea during the year 1888 was 12,533,088 
tons ; and deducting the quantity shipped coastwise and exported 
from the Port of London during that time, which, accorcung to 
a return obligingly furnished to me by the Board of Customs, 
amounted to 273,134 tons — and making a large allowance 
for bunker coal and coal consumed in the outlying districts of 
the metropolis — ^I consider the consumption proper to London 
is certainly not less than 11,000,000 tons a year, that is about 
30,000 tons a day on the average. This is rather more than 
the whole annual produce and consumption of the South 
Staffordshire and East Worcestershire Alining Districts, known, 
emphatically, as the *' black country." 

In the year 1884 the quantity delivered into the London 
district was 11,140,576 tons, as against 12,533,088 tons 
delivered last year. This shows an increase in the quinquennial 
period, 1884—1888, of 1,393,512 tons, or an increase at the 
rate of 278,702 tons per annum during that period. 

Probably one-third of the total estimated annual consumption 
of 11,000,000 tons takes place in manufactories, which, by law, 
are bound to consume their own smoke, and in which 'that 
operation is to some extent accomplished; but fully 20,000 
tons a day on the average will be piled on the domestic fire, 
the smoke from which is still a legalised nuisance. 

During the four winter months in the year, the domestic 
consumption will probably reach 30,000 tons a day, and with 
the ever-increasing number of domestic chimneys within the 
metropolitan area — estimated at about 15,000 a-year — this 
consumption of fuel must also ever be an increasing quantity. 

To give some idea of the size of the coal-scuttle necessary to 
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provide for one day's consumption of coal in the domestic grates 
of London^ it would, in winter time, have to be large enough to 
hold a lump of coal one acre in area, that is about 300 feet 
long, 150 feet broad, and 30 feet thick; and it is a lump of 
coal of that magnitude which, in winter time, is daily reduced 
in the metropohtan domestic grate to ashes and — smoke^ and 
adding the consumption in manufactories, the block would 
have to be of the same length and breadth but 40 feet thick. 

I have not seen any calculation of the numbers of cube miles 
of smoky atmosphere which would be produced by the combus- 
tion of such a lump of coal, but you can easily understand that 
it would be very great, and that in a still and foggy atmosphere 
the volume would be concentrated in the disagreeable manner 
which ends in dense darkness. 

Possibly as electricity gradually takes the place of gas as our 
domestic luminant, the Gas Companies may more than here- 
tofore turn their attention, as suggested by the late Sir William 
Siemens, to the production of heating gas ; and this description 
of gas, which is of great calorific, but little illuminating power, 
may take the place of the domestic coal-scuttle, and so bring 
the production of smoke more under control. 

Tnere are, however, dangers to be guarded against, even 
should the time come when, by such a gas, the domestic 
coal-scuttle and all its disagreeable contingencies have been 
banished. 

The principle one arises from the fact that the products of 
combustion evolved by the burning of such gas are only capable 
of floating in the atmosphere when heated to a temperature of 
300° Fahrenheit, and, consequently, the moment they leave the 
chimney tops they begin to cool, and so, falling below the 
temperature of equilibrium, they would sink to the ground in 
still air ; and thus, whilst we might escape the Scylla of being 
suffocated by smuts, we might not be able to escape the 
Charybdis or being poisoned oy carbonic acid gas descending 
into the narrow streets, courts, and alleys of the metropolis. 

The question is full of difficulties and still awaits solution. 

The Smoke Abatement Institution has done good service in 
collecting information on the subject, and in testing various 
appliances ; and the interest of inventive genius in the question 
is so great, that during the past 10 years three patents relating 
to it have, on the average, been taken out for every two 
working days during that time. 

I have no suggestion to make for dealing in detail with this 
question, which is daily becoming more and more urgent, not 
only with respect to London, but with respect also to many of 
our larger towns, where great numbers of domestic chimneys 
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are congregated around and amongst coal burning works and 
factories. 

I anticipate, however, that before long the evil will become so 
intolerable, that it will be dealt with in a very summary man- 
ner, by bringing the smoke issuing from the domestic chimney 
under the same regulations as those for smoke issuing from 
factory stacks, and until this is done, I doubt whether the 
individual householder can be brought to attack the question in 
the only way likely to bring about results on a scale beneficial 
to the conmiunity at large. 

CoNGLUDma Remarks. 

I have now only to apologise for having detained you so 
long, and to thank you for the attention with which you have 
favoured me. 

We have travelled together along the border lands of the 
many subjects touched upon in this address — principally 
engaged in taking retrospective views — though occasionally 
looking around upon the subjects which are exciting the in- 
terest of sanitarians to-day, and now and then taking a not 
unhopeful peep into the future, which, judging from the diligent 
and intelligent workers who are now entering the arena, will, 
I anticipate, be of a much more rapid and brilliant character 
as regards sanitary progress, than it has been for those who 
must soon leave it, although the struggles of those who have 
laid deep and solidly the foundations of sanitary science and 
practice will always be worthy to be held in honourable re- 
membrance, however brilliant the careers of their successors 
may be. 



The PBBSiDHin? (Mr. Q-. "W. Hastings) moved a vote of thanks to 
Mr. Marten for his most instructive and interesting address. Mr. 
Marten had alluded, from his own experience and knowledge, to the 
effect produced on the health of a population by fen drainage ; and he 
was sure they would allow him (the speaker) to refer to a statement 
that was made by his father, Sir Charles Hastings, now twenty-five 
years ago, on the effect which had been produced on disease in the 
county of Worcester by the enclosure and, consequently, the drainage 
of land. Sir Charles Hastings showed from the records of the Wor- 
cester Infirmary that down to the beginning of the present century 
ague was the predominant disease, and that the books of the Infirmary 
were full of records of such cases ; but from the time when the great 
enclosures in Worcestershire took place, such as the enclosure, for 
instance, of a great part of Malvern Chase, when the land, though it 
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was not deep drained, was thrown into furrows for cultivation and 
ditches were dug, and the surface water carried away, the records of 
the Infirmary ceased to show cases of ague. Now, if Mr. Marten 
would allow him, he would give one example from his own experience 
of the prevalence of "Cloaca Maxima" in houses no very long time 
ago. Some few years since, he resolved, as Chairman of the House 
Committee of the Quarter Sessions, to have a thorough investigation 
of the Shire-hall, which was within the hounds, though not within 
the jurisdiction, of the city of Worcester. He found that the sanitary 
condition of the huilding, as he had strongly suspected, was this : 
the only drain out of the house was a very large hrick drain under 
the hall, which discharged into a cesspool under the drive just in 
front of the house, which cesspool had never heen approached after 
its formation for a period of forty years. There was no other outlet 
of any kind, and there was not a single convenience in the place 
which had any pipe into the open air. He had the drain, the hricks 
of which were saturated with sewage matter, filled up and thoroughly 
deodorised, and a drain of humhle little glazed pipes, such as Mr. 
Marten had spoken of, was constructed on each side of the house 
outside, with ventilating shafts, carried to the top of the roof in 
every instance. Since that time the Shire-hall had been a thoroughly 
sanitary building. He was glad to hear Mr. Marten's remarks about 
the importance of plumbers' work in sanitary matters. He was also 
glad to hear that there were no small number of plumbers who had 
obtained certificates from the Sanitary Institute attending the meeting 
in Worcester, thus showing that they were not only willing to go to 
the Institute to perfect their knowledge and to obtain certificates, 
but that they felt an abiding interest in its work. There was one 
expression in Mr. Marten's address from which he must take leave to 
differ on a matter of fact. Mr. Marten spoke of the large sanitary 
powers that had been given to County Councils. He (the speaker) 
would be very glad to be told what they were, for as Chairman of the 
County Council of Worcestershire, he was naturally most desirous 
that it should in every respect fulfil its duties ; but beyond some 
small matters, he was not aware of any function which it was possible 
for the County Council to fulfil under the present Act so far as 
sanitary matters were concerned, with the exception of course of 
their Kiver Pollution powers. The County Council could, and he 
hoped would, appoint a Medical Ofiicer of Health: but unless the 
other sanitary authorities of the county joinednn giving him powers, 
the officer's functions would be necessarily confined to obtaining 
information and reporting, and ho would be unable to do any really 
active sanitary work of any description. The County Council had 
powers of enquiry and slight powers of supervision, but they had no 
power to do sanitary work themselves ; and he could only hope that 
Mr. Marten spoke in the character of a prophet as to the legislation 
that would come in future years, as the experience of Parliament grew, 
and as they discovered (as he hoped they would discover) that wide 
powers were necessary for efficient administration in these matters, 
that it was not the small bodies to whom they could as a rule profit- 

N 
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ably entrust the health of the population of this country. With 
regard to the County Council of Worcestershire, if Parliament would 
only entrust them with some of those large sanitary powers of which 
Mr. Marten had spoken, he would undertake to say that they would 
be at once promptly used by the Council. Some people seemed to 
regard the Institute and its meetings as a means which individuals 
used solely for the purpose of ventilating their fads. How far this 
might be so he was not in a position to discuss. He could only say 
that all he had heard at the Congress seemed to be of a most practical 
kind. If indeed it was thought a fad to desire that their fellow 
creatures should enjoy good health, that they should be free from 
disease, that they should attain to a good longevity, then he admitted 
that the Institute was certainly productive of fads. From what he 
had seen and heard, he believed the Institute was carrying out a noble 
object in spreading among people of this country in every place that 
it visited sound practical knowledge on sanitary matters, and in 
instilling into them a high ambition to emulate all that had been well 
done in sanitary science, and to apply it to their own administration 
and to their own homes. 



On ^^ Sewage Dieposaly" by Prof. Henry Robinson, M.Inst.C.E., 

F.G.S., F.S.L 

The subject of " Sewage Disposal," which I have been desired 
by the Council to bring before this Congress, may with advan- 
tage be regarded from two points of view, namely, one which 
immediately concerns the individual householder and his family, 
and, seconaly, that which aflFects the community. 

As one of the objects of these Congresses is to impress upon 
the public mind the necessity for attending to well known 
sanitary rules as regards house sanitation, I would at the outset 
say a few words in this direction, knowing as I do how requisite 
it is to repeat the simplest truths to ensure their being acted 
upon. 

I have no hesitation in stating my opinion that only a very 
small proportion of the dwellings of the upper and middle 
classes throughout the country are free from dangers to health, 
owing to the indiflFerence or neglect of the occupiers to ascertain 
whether the essentials to making a house healthy have been 
complied with. This opinion I hold both with reference to 
houses in the Metropolis and other large towns, and also with 
reference to mansions and detached residences in the country. 

Places of health resort are visited by those who seek a 
brief rest to recruit their worn out energies, and who occupy 
houses about whose previous sanitary history no informa- 



PBOF. HENBY fiOBDrSOlT. 195 

tion IS available and none is sought by the temporary occu- 
pants? It is within the experience probably of every one 
of my audience that defective sanitation has been discovered 
in either the temporary or permanent homes of themselves or 
of their friends, and that the resultant evils were traceable to 
causes that could have been easily ascertained and remedied 
had there been a proper previous examination of the house. 
To most people who are not experts the word '* drains " is one 
which inspires a feeling of annoyance and disgust, simply because 
it is associated with an unknown and uncertain amount of 
trouble and expense. It requires an attack or threatened out- 
break of illness to bring home to some people the wisdom of 
putting their house in order in regard to matters aflFecting 
health. Anyone can ascertain whether his house is liable to 
be invaded by sewer gas through untrapped sinks, bath wastes, 
closets, or other places (which too often are badly arranged), 
by pouring some pungent smelling liquid (like peppermint) 
down a g^illey outside the house, having previously closed all 
windows. Tne presence of this pungent smell at the points I 
have indicated will be a sure sign of the existence of grave 
defects, which will pollute the air and water as well as the 
food, especially milk, and produce either illness or enfeeble- 
ment of body and mind. 

These few preliminary observations are thrown out with a 
view to warn any who may be living in a fool's paradise of 
ignorance or indifference as to the sanitary condition of their 
dwellings, not to continue to adopt the ^' out of sight, out of 
mind" policy on so grave a matter, but to make a point of 
ascertaining that they are free from the dangers to health 
through detective house sanitation, which in my experience so 
widely prevail. 

I have thought that the limited time that this paper can fairly 
occupy would be best devoted to the consideration of some of the 
most important matters which are attracting the attention both 
of the public and of experts. I think there will be few, if any, 
who will regard the means adopted, or in course of adoption, 
with regard to the disposal of the sewage of the Metropolis as 
final, or even temporarily satisfactory. It is matter of nistory 
that the scheme of discharging the sewage of London at the 
Barking and Crossness Outialls, which the Metropolitan Board 
of Works carried out, was not in accordance with the advice of 
a Committee of Referees appointed by the Government in 1858 
(of which the Chairman of the Sanitary Institute, Sir Douglas 
Galton, is the surviving member), who considered that sufficient 

1)rovision was not made for the prevention of the flooding of 
ow-lying portions of the area to be dealt with, and that an 
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unnecessary volume of aewzse had to be pumped. Thej 
further advised that these Outfalls were in such close proximitj 
to the Metropolitan boundary that the sewage would be liable 
to retiun witli flood tides, and that deposits of mud, dangerous 
to healthy would take place in those parts of the river where 
shoals and slack water occurred. The Referees advised carrying 
the Outfalls to Sea Beach, and largely increasing the gravi- 
tation area. These recommendations were disregarded, but 
experience has shown that the Board of Works might with 
advantage have listened to them. All who have watched 
the results will concur with me when I say that the evils 
that were anticipated have been in the main realised, although 
it required a Royal Commission and a large outlay of rate- 
payers' money to establish the necessity for remedial works 
to prevent the continued pollution and injury to the Thames. 
The Chemical Precipitation Works which have been added at 
the Outfalls have for their object the deposition of the 
solid matter in the sewage, and the removal of it to sea in 
steamers. The results that have as vet been obtained are far 
from satisfactory, and in the various experiments that have 
been made as to the chemicals to be used and their proportions, 
very grave doubts exist whether anything approaching the 
requisite standard of purity of effluent has been attained, and 
my own experience of the river near the outfalls convinces me 
that serious pollution continues. The late Board appears to 
have carried to the end of its existence a disregard of the advice 

fiven by those it called in to its assistance, inasmuch as Sir 
lenry Koscoe, who was consulted in 1887, and who carried out 
observations and experiments with a view to produce a better 
state of things, seems to have found the task a hopeless one, 
for he published a report in May last which condemns both the 
remedial works, which have been executed at enormous cost, 
and also the system of chemical treatment and of sludge dis- 
posal. I have referred to this important subject because the 
newly created County Council should regard in a critical, and 
even a suspicious, spirit the traditions of the late Board, and 
should give careful and independent consideration to the whole 
question of the outfalls, so that no long period will be allowed 
to elapse before the Thames is relieved from its present pollu- 
tion, and the Metropolis ceases to defile the river with impunity. 
The Council is fortunate in having appointed as Chief Engineer, 
Mr. Joseph Gordon, whose well-known experience and ability 
justify a confident hope that he will grasp this important ques- 
tion, and will effect a solution of a problem which admits of 
settlement if approached free from partisanship or prejudice. 
The disposal of the sewage of the various towns situated in 
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the Thames Valley is making good progress, and every year 
shows a steady diversion of untreated sewage from the river, 
which for so long has been regarded by local authorities as the 
natural carrier of their filth, causing annoyance and injury to 
adjoining people. This custom has been very well compared to 
a man throwing a dead cat out of his own garden over the wall 
into his neighbour's. 

In speaking of sewage disposal in the Thames Valley I would 
give prominence to the recent completion of the sewerage works 
of Eangston, for two reasons. Firstly, it was mainly owing to 
the resolute action of the Corporation of this town that the 
Lower Thames Valley Main Sewerage Board was dissolved, and 
the various towns composing it were left to group themselves 
according to their natural circumstances ana interests, as I 
had throughout advised. Secondly, because at Kingston tho 
A. B. C. Company have undertaken the disposal of the sewage 
nnder conditions which justify special reference in this paper. 
It is well known that this Company has fought an exceedingly 
difficult fight for many years in its endeavour to be adopted 
as the chemical precipitation system par excellence. My own 
view has always oeen that the A. B. C. system, as worked at 
Aylesbury with success, produced the best effluent of any 
chemical system which did not employ filtration in aid of 
chemicals; but that the cost of the system could only be 
justified on the assumption that the dried sludge obtained 
from the process would realize the price of £3 10s. per ton, 
which it was alleged to be worth. Chemists applied certain 
conventional rules as to the value of manurial units to this 
native guano — as it is termed, — and gave a decided opinion 
that, according to all chemical tests, the material was worth 
nothing of the kind. The Company, however, have through- 
out defied chemists and their experience, and have relied on 
agriculturists' results, which, they contended, proved their case, 
At last it appears that the chemical system of analysis is no 
longer iJo be solely relied on, and two chemists of eminence, 
namely, Drs. Dewar and Tidy, in a special and elaborate report 
made for this Company, state as follows : — 

'^As to the manurial value of the native guano, we are 
strongly of opinion that this must be judged rather by the 
practical results of the agriculturists than by presumed theo- 
retical values based on analytical data, and on the price of 
ingredients not necessarily in the same physical or chemical con- 
dition. Recent research tends to show that very small changes 
brought about in soils may have very important indirect eflFects." 

This statement entirely varies, the conditions which have 
hitherto been regarded as governing the question of the value 



19» 

of agncnltnrad mzmires* ami die A. B. C Company now are 
lelieveii tmin the <iiiBraitv which lias pievionalv presued heavilT 
UD«ia thenu namein that «if <aiipkiymic n chrarirai process which 
aumittetily entailed a lanser expense man other aystems without 
any recugnitiun thar a Iiieh**^' value oouid be churned for their 
sludge. 

llr. WUIiimi Webster ha» deviaeci a rF^rateni of purification for 
sewage by means nf Electmiyss* which t have aeei in successful 
opiiratiun at the Cmameaa outfalL The prmciple consists in 
braaking up the onpuiic compounds «if «wag!e mto their con- 
stitueut partsii. by pasani^ ^ui electee currait tlirou^ iron 
electrodes^ which cesults in the 6iimation of oron oxides and 
chlorine. The tirat proiiuces osy^sen and tiie second produces 
chloric acid, which destroys orsDUiic ouitcer. A non-osydisable 
carbou plate is employed fur t^e poative pole^ and iron is used 
at the ue^cive pole* ^ tiiat by means of a porous diaphragm 
between^ the component parts of the mineral salts are collected. 
At the uou-H}syfhsable plate a ^solution of chlorine and oxide 
of chlorine is pnHluced* and at the Qegntive plate ammonia, 
soda* and potass are formed, which precipitate the magnesium 
salt2^ and lime in the lii^uiiL A larg<e portion of the solid and 
iiissolved impurities ui :«ewagie are dius deported in the form 
of :»luil42e» The pmcesH* which is one of much scientific and 
practieal interest, is now under cnTestigation by the officials of 
the Coontv CounciL 

Mr. Webster has also arranged an electrical filter for the 
purpose of treating the etfiaent where a higher degree of 
punty is rei^uired. He applies the electric current to a carbon 
filter^ the carbon being the positive pole : the nascent oxygen 
produced in the pores of the carbon by the current destroys 
organic matter in the fluid, and at the same time preserves the 
filter in a ckan state. This sy^ion b obriooshr applicable to 
the filtratkm of domestic water. 

M. Hermite (of electric bleaching notoriety) is employing, at 
Eouen, a battery of electrolysers (with anodes of platinum and 
kathodes of zinc) to produce a deodorising and disinfecting 
action upon sewa^. He pascses the sewage through a battery 
of this kind contaming common sea salt, in the pn^rtion of 
from 70 to 350 CTains per gallon. 

I have had under investigation for some time the precipitating 
and filtering materials which are employed at Acton and 
Hendon by the International Sewage and Water Purification 
Company. The process consists in first precipitating the bulk 
of the suspended and some of the dissolved matters by means of 
what is termed " Ferozone " (it was formerly called Magnetic Fer- 
rous Carbon), and then in passing the effluent through a filter 
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containing a material named Polarite. The essential difference 
between tnese two materials is that the precipitating substance 
(Ferozone) which is mixed with the sewage contains mainly 
sulphate and magnetic oxide of iron rendered soluble, whereas 
the filtering substance (Polarite) is composed of more than 50 per 
cent, of magnetic oxide of iron, with silica, lime, alumina, mag- 
nesia, and carbonaceous matters which are absolutely insoluble. 
These materials are manufactured from natural deposits which 
are found in the anthracite coal formation. The main features 
in this process are as follows : So far as the first part is con- 
cerned, the precipitating action is produced without the aid of 
lime. At Acton about 8 grains per gallon of sewage are 
emploj'ed, and from one to three hours rest are allowed. Clari- 
fication and deodorization are thus effected, and the deposited 
sludge (when pressed into cakes in the usual way) is found to 
have a manurial value which leads to its being purchased and 
used on land. The next part of the process consists in passing 
the effluent from the precipitation tanks through a layer of the 
other substance — Polarite — and it is necessary to place above it 
a stratum of sand or other material (the surface of which 
requires occasional raking over) to intercept any suspended 
matter which would clog the pores of the filter and interfere 
with its action. The effect of Polarite is singular, and appears 
to be unchangeable, at least no alteration in its efficiency has 
been found after fourteen months use at Acton, according to a 
report by Sir Henry Roscoe ; a longer experience elsewhere is 
stated to give the same results. This filtering material thus 
discharges an important function in sewage treatment, as it 
serves in lieu of a much larger area of land, or of an artificial 
filter such as is often made by alternate strata of burnt clay 
and alluvial soil. The explanation of the action of Polarite is 
that it liberates from its microscopic pores large volumes of 
oxygen which attacks and destroys organic impurities. The 
magnetic spongy iron which came into use some years ago for 
purifying water was found to rust and cake; Polarite, how- 
ever, is remarkable for its entire freedom from rusting or 
caking. The results which I have witnessed lead me to form 
a favourable opinion of it both for precipitating sewage and for 
the further purpose of filtering efifluent sewage either from 
tanks or from sewage farms when the purification has not 
reached the required standard. 

Another precipitation system, called the " Amines " process, 
has recently attracted attention. The materials employed are 
certain organic bases, which are found in the chemical group of 
Amines (ammonia compounds) in combination with lime. The 
effect which is claimed for this is that the sewage efifluent from 
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the process is sterile as regards the presence of living organisms^ 
as the re-agent which is formed by the chemicals is completely 
destructive to organic life. I have witnessed a trial of the 
process at the Wimbledon Sewage Works, where herring brine 
IS used, which is mixed with milk of lime and evolves a soluble 
gaseous re-agent having a briny odour. This, when applied 
to the sewage, produces rapid deodorization and deposition of 
flocculent matter. Dr. E. Klein, F.R.S., has examined the pro- 
cess and confirms the sterilizing of the effluent which is claimed. 

The observations and experiments of Mr. Robert Warrington 
at Rothamsted, on the distribution of the nitrifying organism in 
the soil (which are at intervals brought before the Chemical 
Society), have greatly assisted those who are interested in the 
purification of sewage on land. Dr. Munro at Salisbury has 
made (and is understood still to be making) very useful trials 
with reference to sewage sludge. All experience now tends to 
the conclusion that the old bugbear of cnemical precipitation, 
namely, sludge, no longer need exist where proper precipitants 
are used. 

The regulations which are enforced in this country to diminish 
death-rate by proper sewerage and sewage disposal works, should 
be applied abroad wherever our influence can be exerted to 
mitigate sanitary evils which abound in many great centres of 
population in the British Empire. At the recent International 
Congress of Hygiene in Paris, the insanitary condition of 
Alexandria was referred to, and its state was denounced as a 
danger to all Europe. The necessity for properly dealing with 
the sewage of Calcutta has long been recognised, and it is 
understood that steps are being taken to remedy the existing 
unsatisfacto^ state of things that prevail there, Mr. James 
Kimber, C.E., being now engaged in advising the Commis- 
sioners of that place what ought to be done. Isumerous similar 
large centres of population under our influence could be quoted 
where much needed sanitary reforms are demanded. 

There is a great waste of public money throughout the country 
in regard to sewage disposal. Manv towns are continuing the 
employment of systems which have long since been superseded, 
ana I consider that a time has arrived when an investigation 
by an impartial and qualified Commission into the question of 
sewage disposal would lead to most valuable and useful results 
to the community, both from a sanitary and economic point 
of view. 



Mr. W. C. SiLLAB (London) thanked Mr. Eobinson for his paper 
on sewage disposal. With regard to that part of it in which be 
alluded to the process now in operation at Kingston, he would 
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remark that this was no longer merely experimental. It had long 
passed through the theoretic stage, and its success was now an 
acknowledged &ct. The great requirements in sewage treatment are 
four in number ; we have not only to be satisfied with the purity of 
the effluent water, and with the preservation of the manurial value of 
the deposit, but it must be done in such a way that the water is 
admissible into rivers without injury to the fish, and without causing 
any nuisance to the neighbourhood. He contended that no solution 
of the sewage problem should be considered complete which did not 
preserve the manurial products for the benefit of the agriculture of 
the country. It was national waste and wrong doing to continue 
to pollute our streams with what had been proved to contain such 
great manurial excellence. 

Mr. F. CoBBETT (Worcester) said Dr. Strange had suggested to 
him that, as Chairman of the Sewerage Committee of the Worcester 
Town Council, he ought to take some little part in the discussion of 
the morning. He did so with some diffidence, because they in the 
local sanitary bodies had not to discuss the various processes which 
were recommended by inventors. They had to deal with experience 
which had been gained over a protracted period by other authorities, 
and to act under the advice of gentlemen of great experience such as 
their engineer, Mr. Hawksley. In listening to the papers this 
morning he was not surprised to find that Mr. Marten sat somewhat 
heavily upon a dictum which was somewhat hastily and crudely 
announced the other day by the President of the Institute when he 
laid it down that broad irrigation was the solution of sewage diffi- 
culties. Mr. Hastings referred to the case of Malvern. That was 
an exceptional case. Malvern was a smtfll town, scarcely more than 
a village, situated on the slope of a considerable hill, and there was 
a large area of land sparsely populated immediately below, and under 
the control of people who were deeply interested in the prosperity of 
Malvern itself. Under those circumstances there had been no diffi- 
culty in disposing of the sewage by gravitation, but even at Malvern 
great difficulties had been found in the way of applying a system of 
broad irrigation. He (Mr. Corbett) was professionally concerned in 
a case in which the Malvern local authority had to pay a considerable 
sum as damages for the gross pollution of the stream into which the 
effluent water from their sewage works poured. He remembered a 
case of serious outbreak of disease in the low parts of the town of 
Malvern caused by the miasmatic vapours which arose from the 
sewage farm. Within the last two months he had inspected the 
stream into which the effluent flowed. It was neither adapted for 
the use of the people nor for their recreation. They would not 
dream of taking drinking water from it. They would find it far 
worse than the much abused Severn. They would not dream of 
recommending a maiden to dip her tresses in it. She would not take 
their advice if they did so. He was not surprised that the readers 
of papers that morning were of opinion that the true solution of the 
dnunage difficulty was precipitation, followed perhaps by some system 
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of filtntion of the effluent wilier. The idea that thej woe going to 
use either the crude sewige or the cfflooit inter in a profitable 
manner in farming operations vae an entiie delasion, which had 
been exploded over and orer again, and ought not to be repeated. 
It had been said that the onlj difficulty now left in dealing with 
•ewage bj predpitatioa was the question of cash* There was another 
difficulty — the question of local sentiment. Thej had prepared a 
scheme in Worcester of dealing with sewage by (Hedpitation, but 
they were met at onoe by objections to any possible site. They were 
told on the one hand that they must hare a site within their own 
boundary because no neighbouring authority would tolerate the 
nuisance of their works. They weie told on the oth^ hand that 
within their own boundaiy it was unfitting to place such works. 
One gentleman had objected to the site because his house was within 
two miles of it. He beliered the discussion which had taken place 
this morning would somewhat appease the public sentiment of 
Worcester, and reliere the minds of those people who thought they 
were going to be seriously injured by having sewage precipitation 
works a quarter or half a mile off their dwellings. The members of 
the Sewerage Committee of the Worcester Town Council had in- 
spected several precipitation works, and when properly conducted 
they found no evil resulting from them, and no nuisance to the 
neighbourhood. Notably was this the case at Sheffield^ which had 
works on a modem principle. It was very difficult to get people to 
believe that they would not be seriously injured by having sewage 
works in their immediate locality. If they could get rid of the 
difficulty by any discussion which might take place at the Congress 
they would render a considerable service to the dtiiens of Worcester. 

Professor H. Bobiksox, M.InstC.E. (London), said tiiat as 
regarded the question of irrigation that had been referred to, he did 
not go so far as some of the speakers, and say that the disposal of 
sewage upon land was to be looked upon as a thing of the past. The 
question of sewage disposal required to be dealt with skilfully 
according to the conditions and necessities of each town. A great 
danger had arisen of late years owing to Committees composed of 
amateurs being deputed by the sanitary authority to which they 
belonged to visit various se\i*age works with the view of getting 
information as to what was the best thing to be done. There was 
^at danger that, acting under such conditions, men would sometimes 
form opinions baseil upon very limited knowledge. So many 
engineering and chouiical questions were involved in the general 
qui>6tion of sowagi^ dis|>osal that he would warn those who were 
endeavouring to get information not to act on the opinions they 
miglit fonn without the fullest considtation with experts, independent 
of any interest in the various systems. As to the proposal that they 
should cMuvcy oi»wago uphill by pumping instead of letting it go down- 
hill by gravitation, that was very woll for those wh3 would obtain the 
nei^es^Miry land for irrigation at any cost. He was a thorough advo- 
cate for dealing with aoM^age on land suitably situated and not imper- 
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vious in its nature, but those conditions did not always obtain ; and 
an engineer was bound to deal with each town according to the 
requirements of the case. He endorsed al] that had been said as to 
the importance of having small sewers and good gradients. Sewers, 
if properly designed and carried out, could be made self -cleansing, 
free from nuisance and from the production of sewage gas. 



On " The ^Amines Process ' of Sewaae Treatmenty^ by E. God- 
frey, F.S.I., Assoc.M.InstC.E. 

From the City of London, with its population of teeming mil- 
lions, through all the gradations of cities, towns, local Doard 
areas, down to the humblest hamlet, the question of the disposal 
of sewage is the one great problem which is agitating the mind 
of those whose pleasure and duty it is to take cognisance of 
the public weal, and although the subject has formed, and will 
continue to form the staple of discussion wherever sanitarians 
congregate, we seem to be only on the threshold of the solu- 
tion of the problem. And it is with the object of adding one 
more item to the lengthy catalogue of papers on the subject 
that I venture to lay before the Congress the results of en- 

Juiries undertaken in the interests of the district with which 
am officially concerned. 

The history of the sewage question is familiar to all present, 
and the necessity of a satisfactory solution is sufficiently patent 
to every one to justify me in omitting all generalisations. 

Having to contend with the sewage of a couple of villages, in 
one of which there is a large paper mill, making about sixty 
tons of paper per week from the coarsest material, I have been 
for some tmie looking for a satisfactory solution of the problem : 
how to avoid an action for polluting a stream, and, at the same 
time, to assist the manufacturer, and by so doing benefit the 
district in which I am engaged. The difficulty is to decide 
which is the best process, as 1 find that the first patent taken 
out for treating sewage was by Higgs, in 1846, just over 43 
years ago, and from that time to the present the rate at which 
patents have been taken out has been about one per month, 
and yet the secret has not yet been discovered, nor has the 
fortune of the inventor yet been safely invested in " Goschen's." 

Almost every chemical of the laboratory has been tried for 
precipitating the solid matters, and almost every substance 
known has been tried as a filtrant. One quasi scientist actually 
using chloroform in his process. 

The substances whicn have maintained their position are 
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lime and sulphate of alumina — scarcely one inventor who does 
not use one or other of these substances, milk of lime taking 
the lead. To this is added, by various experts, various chemi- 
cals, which are supposed to have the power of neutralising the 
deleterious matters held in solution. Still, Lord Bramwell's 
Royal Commission, 1884, on Metropolitan Sewage Discharge, 
stmis up the whole case with the pregnant words, '* no known 
process of precipitation purified sufficiently ^^^ and sanitarians are 
still in the dark as to the great problem of the day. The 
number of new schemes for purifying sewage still increases, 
and it is to be hoped that scientists will evolve a method which 
shall remove the reproach contained in the report alluded to, and 
which ought not to be allowed to become a standing reproach. 

Every scheme has now to run the gauntlet of acute critics, 
who have been educated to criticise during the last forty years, 
and the authority which has the temerity to adopt a new pro- 
cess, does so at considerable risk of honour and reputation. 

The rate at which new schemes are brought out seems to 
increase, but few are other than devices for ringing the 
changes on the old formulaB. 

In my enquiries I came across the Sewage Works at Wim- 
bledon, where a good system of purification by the lime pro- 
cess was in action under a careful and observant engineer. 

The machinery and plant is of a very good type, and a farm 
is well laid out for irrigation by the effluent. 

At the time of my first visit, I found that the works were, 
by permission of the Local Board, for a time in the hands of a 
Syndicate, which professes to have found out the grand secret. 
The normal treatment, as adopted by the Wimbledon Local 
Board, was suspended, and the " Amines" Syndicate were 
carrying out a practical demonstration of their system. A new 
re-agent has been discovered, which so far seems to have more 
than answered the expectations formed of it. 

The requirements of a satisfactory process of dealing with 
sewage are — 

1. A harmless effluent. 

2. A harmless liquor from the sludge presses where pressing 
is adopted. 

3. A minimum amount of sludge. 

An effluent to be harmless must not only be sufficiently pure 
that it may be applied to land for irrigation without causing 
offence, but it ought to be so pure that it may be at once turned 
into a river, containing at least ten volimies of water to one of 
effluent without the need of irrigation, and to render it so pure 
it must be deprived of all living organised matter, as well as the 
matters held in solution. Tms, to the eye of the ordinary 
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observer, may appear easy, but to the searching powers of the 
microscope, in the hands of a careful observer, our purest waters 
display some of the lowest forms of organic life ; how much 
more, therefore, may it be found that effluents from sewage 
works, alleged to be harmless, are teeming with life in its most 
dreaded form, viz., the various bacteria, the typhoid and pneu- 
monia bacillus, and others. Until we arrive at this degree of 
purity we must not cease in our endeavours to solve the problem. 

The sludge question is the most serious of any in the manage- 
ment of a sewage farm, and any process which materially 
increases its weight must be shunned, unless it has some 
overwhelming advantages per contra. Sanitarians must not 
dwell too largely on the profit side of sludge manipulation. 
Sludge is matter in the wrong place, and must be got rid of at any 
cost. If it can be utilised, so much the better ; but when we 
find cities making 500 cube yards a day, it is enough to appal 
the senses. How and where is all this sludge to be disposed of ? 
Land on which to utilize it is not always available, and in my 
opinion cremation will have to be resorted lo, unless its quantity 
can be materially reduced. 

In dealing with the sludge by pressing in one of the various 
types of press now before the engineer, a difficult is sometimes 
felt in disposing of what is technically termed " fress Liquor." 
To satisfy the requirements of the case this must be of equal 
purity with effluent, and unless it is so our assent to any scheme 
as perfect must be withheld. 

With my mind in a thoroughly sceptical condition, my visit 
to Wimbledon, on August 17 th last, enabled me to examine 
minutely, how far the three requirements before named were 
met. And I am bound to say that, as far as the first require- 
ment is concerned, I was most agreeably surprised. I saw at 
one stage of my examination of the works, the ordinary effluent 
flowing on to tne land. It presented the usual cloudy appear- 
ance as it boiled out of the chamber; the bottom of the chamber 
was not visible, and it differed in no respect from the many 
effluents which are distributed over grass land, and was totally 
unfit to be sent direct into a river. 

A large subsiding tank of about 90,000 gallons was being 
filled with the sewage from Wimbledon, and as it passed into 
the carriers a supply of milk of lime was being mixed with it ; 
and, here comes the difference — a small quantity of herring 
brine. All the additional plant required was a small tub against 
the lime-mixer, from which the lime flowed in a fixed proportion. 
A complete mixing took place at the tank inlet by aid of a dash- 
wheel driven by the inflowing current. As the tank filled, the 
disturbance of the volume of sewage was gradually confined to 
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the centre, where the course of the incoming stream could be 
distinctly traced, while near the sides the process of precipitation 
could be seen in operation even before the tank was full. 

The solids in the sewage were gradually aggregated into 
flocculent particles, and on the supply of sewage being cut off 
the whole tank's contents assuming a state of quiescence, the 
work of precipitation proceeded with a rapidity which was 
noteworthy. 

The tank was six feet deep, and provided with a floating 
mouthpiece to draw off the super natant liquid, and this was 
sent, after half an hour's precipitation, at once to the irriffation 
area through the same chamber as that from which I had seen 
the normal effluent some little time previously. The contrast 
was striking. The effluent was clear enough to allow the 
bottom of the chamber to be seen, and all trace of smell was 
gone. The briny smell caused by the introduction of the 
re-agent was particularly noticeable. I took a sample, which is 
now Defore you. 

The press liquor obtained from the same sludge is equally 
brilliant and briny. There was a complete absence of that 
sickly foetid smell which too frequently pervades sewage works, 
under the most careful management. 

In the Report of Lord Bramwell's Commission on Metropo- 
litan Sewage Discharge (1884), the description of the rationale 
of precipitating processes is I'emarkably lucid, and I may be 
pardoned for transcribing par. 229 of that Report. 

"Precipitating processes, though the same in principle as 
those of thirty years ago, have been greatly improved in detail, 
and when well worked are effectual where the quantity of 
sewage is not great, where the sewage can be properly 
treated, and where there is a running stream into which the 
effluent can be discharged in a proportion not exceeding five 
per cent, of the supply of fresh water. 

"There are two chief methods by which effete organic 
materials, such as excreta, are got rid of, namely, by fermenta- 
tion and by oxidation. Nature, in this climate at all events, 
utilises both these processes, and in the above order. The 
organic molecules of effete matters are first split up by fermen- 
tation (and putrefaction is one kind of fermentation) into less 
complex substances, often of an offensive character, and these 
are subsequently oxidised into inodorous inorganic substances. 
The agents by which these fermentations are brought about 
are those microscopic organisms known as bacteria, which either 
themselves set up fermentation, or excrete substances which 
act as ferments. 

** Bacteria or their spores are present every where, and, gaining 
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access to sewage, set up fermentation. But they reauire time for 
their propagation, and the setting up their resultant lermentation. 

" Now, the whole art of treating sewage chemically, as it is 
termed, is to precipitate and clarify it wnile fresh, f.«., before 
bacterial invasion nas so far advanced as to set up active 
fermentation. When this is once set up the results are very 
disappointing. Precipitation consists in producing an artificial 
precipitate or coagulum in the fluid, and this coagulum 
mechanically entangles and carries down the organisms into the 
sludge. The eflSuent, now freed in great part from these, must 
then be brought as speedily as possible under an oxidising 
influence, either by turning it into a stream containing sufficient 
oxygen to oxidise the organic materials, or bv applying it to 
lana where it is also brought under powerful oxidising influences. 

** Should, however, the effluent be kept undiluted, or should it 
be turned into a stream in too large quantities for the free 
oxygen to deal with, the organisms or their spores which have 
escaped in the effluent multiply and set up a renewed putre- 
faction. Such effluents, though apparently clear, become 
clouded, and a second deposit takes place in them. Bacterial 
fermentation of the cleanest fluids is always attended by 
clouding and turbidity." 

This quotation points out very clearly what is required, and 
it is claimed by the inventor of the Amines process — ^and I am 
bound to confess with very great reason — ^that he does effectually 
destroy the bacteria, and so remove the possibility of any 
fermentation arising. 

The new re-agent is produced by the action of lime on certain 
organic bases belonging to the group of "Amines," or ammonia 
compounds. When these organic bases are acted upon by lime 
a very soluble gas is evolved, which spreads rapidly through 
every part of the liquid and is held in solution therein with 
great tenacity. This gaseous re-agent has been found to be 
antagonistic to the existence and propagation of every species 
of bacteria occurring in sewage and other similar waters, for it 
utterly extirpates them in a remarkably short space of time. 

The effluent from such water after treatment by this process 
is actually sterilised ; it shows no living micro-organisms what- 
ever, even under the most powerful microscope, and its sterility 
is further confirmed by the latest and most severe test known to 
modem science, viz., inoculation on nutrient gelatine and plate 
cultivation. 

In support of this statement, which cannot but arouse the 
greatest interest in the sanitary world, I cannot do better than 
quote from a Report by Dr. Klein (who has just been honoured 
by the British Medical Association with the Stewart Award). 
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He examined some sewage — press liquor sludge and subsidence 
effluent, taken from the sewage works at Canning Town, where 
an application had been made in January this year. In the 
sewage he found 2,400,000 organisms ; in the press liquor he 
found 650 ; in the sludge 400 ; and in the effluent none. The 
quantity examined being in each case 1 cubic centimetre. 

** This nimiber of bacteria found in the press liquor and 
sludge is far below that found in ordinary drinking water, such 
as the water supplied by the various London Water Companies, 
after this has been stored for a few days, and in some cases 
even the day after collection." 

Dr. Frankland (Proc. R. S., No. 245, Vol. 40, p. 51,) has 
found that the filtered river water supplied by the London 
Water Companies contained per cubic centimetre on an average 
(on January 26th, 1886) 1,525 organisms. 

In July of this year Dr. Klein again reported, but this time 
on a sample from Wimbledon, when the sewage was being 
similarly treated. In the crude sewage he found 768,000 mi- 
crobes per cubic centimetre ; in the mixture effluent and sludge 
well shaken up 100 microbes ; and in the effluent which was 
subjected to the gelatine plate test for three periods, viz., 24 
hours, 72 hours, and 144 hours, there was a total absence of 
microbes. And he further says, " the effluent must be pro- 
nounced sterile ; " thus pointing to the fact that a process had 
been discovered which satisfies two of the requirements set out 
at tlie beginning of the paper, viz., a harmless effluent and a 
harmless press liquor, both devoid of microbes, and both fit to 
turn into a river, as on its discharge into a river it could cause 
no increase in the microbes already present in such river. 

As a natural consequence of the sterilising action of this 
re-agent, decomposition of organic matter, whether incipient or 
far progressed, and the objectionable phenomena of putrefaction 
attendant on such decomposition are completely arrested, and 
even new infection cannot beget fresh putrefaction as long as 
there is a sufficiency of the gas remaining in solution. In 
elaborate and repeated tests made by the Government Analysts 
at Somerset House, upon samples of effluents from various 
experiments carried out with this process on Metropolitanr 
outfall sewage (the quantities treated aggregating half-a-million 

f;allons), the sterility of the effluent, and also its immunity 
rom new infection, has been conclusively proved, the samples 
having been kept for four weeks in contact with air, at a 
temperature of between 70^ and 80® F,, with occasional ex- 
posure to the direct action of the sun's rays, 

"The Amines," from which the process is named, exist in 
many substances in nature. And herring brine is one only of 
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the many sources from which they can be obtained. They are 
used either pure or in the form of Amine salts, or in one of the 
numerous substances containing them. But at present the 
brine is the cheapest and most readily procurable form in which 
it can be obtained. And the re-agent formed by it^ admixture 
with "milk of lime/' and which the inventor has named 
" Aminol," is a powerful disinfectant, and imparts a sea-breezy 
odour to the works in contrast to the usual foetid effluvia. 

The proportions of the chemicals, added to the sewage, will 
vary with the character of the sewage, and with the attending 
conditions. The cost is stated by the Syndicate, in round 
numbers, to be from ^d. to |d. per 1,000 gallons treated. 

Having satisfied two of the requirements set forth, there 
remains the question of the sludge and its disposal. This is 
devoid of offensive smell, and permeated with Aininol to such a 
degree that the inventors claim that, by fortifying the sludge 
left'^fter a precipitation with one-fifth of the original quantity 
of the re-agent, this sludge, plus the re-agent, can be econo- 
mically applied to a second tank full of sewage, and will produce 
as good effects on the second tank as on the first ; and again, 
by the addition of another fifth of the re-agent to the second 
sludge so obtained, a third tank can be dealt with, with as good 
results. This feature in the process is important, and must 
naturally influence the ultimate cost very materially. 

The sludge from this process is of a brownish yellow colour, 
and lacks the shiny appearance of ordinary sludge ; and from 
its being permeated with the re-agent (Aminol), it may be left 
exposed to the sun and -wind without any fear of offensive 
vapours being given of. A quantity of about ten tons lying 
in the open ground at the time of my visit was perfectly 
inodorous. Treated in the ordinary way by presses, it becomes 
a moveable commodity, half of its moisture having been re- 
moved ; and it is fully believed that it will be a marketable 
commodity in those places where cost of carriage is not too 
heavy. Its bulk can be still further reduced, especially in 
places where a destructor is in use for the purpose of destroying 
dry rubbish by heat ; and laid upon a floor exposed to some of 
the waste heat of a destructor, it may be made into a powdrette 
bagged and transported in a handy form. Its manurial qualities 
are still a matter of investigation, and the Syndicate are acting 
wisely in not tempting local authorities with visions of large 
profits from the sale of the cake. The purity of our rivers, and 
the purity of the air, are matters of far greater importance 
than a visionary profit from the sale of cake. 

On the effect of the effluent on fish life, the inventors claim 
that, where it goes into a river, and is diluted by not less than 

o 
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ten times its quantity, it is perfectly harmless, and, being ren- 
dered sterile, there will be little fear of the presence of the 
sewage fungus — Beggiatoa Alba. 

On the occasion of a second visit to the Wimbledon Works 
on the 26th August, I found the normal process in operation, 
the Syndicate having ceased its experiments pro tenu There 
was the usual sickly smell of foetid matter arising from a tank 
recently emptied, in spite of a quantity of carbolic acid having 
been put in to deodorise it, blacK, repulsive, and mal-odorous in 
the extreme, a cloudy efHuent leaving the tanks totally unfit for 
the river. The sludge pressing house gives forth a sickly smell, 
and were it not that the effluent was most thoroughly distri- 
buted over the irrigation area, a very oflFensive state of things 
would have existed. At the same time, it is but due to the 
engineer of the Wimbledon Local Board to say that the 
effluent, as it flows into the Wandle, after a second and often 
third run on the land, is one of the finest, if not the finest, 
effluent which is to be seen at any works. 

Near to the tanks a broad open trench about 12 in. deep had 
been made by the Amines people, and into this to the depth of 
7 in. or 8 in. a quantity of Amines sludge had been tnrown 
seventy-two hours previously. This sludge, I was told (not by 
an Amines employ^) had been fifteen days in the tank, and may 
be said to have been the deposit from 1,500,000 gallons of sewage 
from a purely closet town. Pegs had been placed along the 
centre of the trench to show the extent to which the sludge 
would dry up, and although there had been a thunderstorm 
twenty-four nours after 9ie sludge was put in the trench, 
bringing with it '21 of rain, and although there had been an 
absence of sun, the sludge had sunk to a depth of 3 in. ; large 
open fissures broke up the surface, and there was a general 
natural shrinking of bulk. After seventy-two hours the sludge 
was the consistence of plasterer's putty, of a greyish colour, and 
on taking up a piece on a sticK, it proved totally devoid of 
smell, this proving most conclusively tnat this new re-agent is a 
thorough deodorant. 

Another advantage may be claimed for this sludge — ^that it 
may be spread on land in a liquid state, left to oiy by the 
operation of the sun and wind, and then ploughed in when its 
manurial values will make themselves felt, without the costly, 
tedious, and, in the case of all other sludges, offensive process of 
pressing. Or, when thoroughly dried, it may be used as a 
means of reclaiming waste lands when they are within reach. 

At the rear of the press-house were two heaps of cake — as it 
is termed, — one from the Amines process and the other the 
ordinary cake. To press this latter thoroughly it is frequently 
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necessary to fortify it with an additional quantity of lime ; but 
the Amines cake, if pressed, does not require such fortification — 
in fact I believe that when the process has been further deve- 
loped kiln-drying will accomplish all that will be necessary to 
reduce it in bulk, suflBciently to make it easily portable and 
readv to be utilised in various ways. 

The difference between the two samples of cake could not 
but strike the most superficial observer, and it may fairly be 
conceded that at length we are within measurable distance of 
the time when it will be possible to treat our sewage and its 
resultant sludge without fear of injunctions and all their atten- 
dant evils, without prejudice to the purity of our rivers, and 
without polluting the air we breathe. 



Mr. C. H. CoopEB, Assoc.M.Inst.C.E. (Wimbledon), said the local 
authority of that district were now treating their sewage by the Amines 
process ; until about a week ago the process was merely being experi- 
mented with. He did not consider it fair to the Amines process to say 
that only a small amount of sludge was produced. If that was so what 
became of the matters not thrown down ? The results obtained by 
the Amines process showed that it did throw down the greater part of 
the matters contained in sewage. The effect produced by the process 
in clarifying sewage was very remarkable, in a tank six feet deep 
the bottom could be seen in about twenty minutes after the sewage 
had been admitted. Then, as to the sludge. Ordinary sludge cake, 
as every one knew, was very liable to give off nasty smells after it 
had been spread on land, especially if exposed to rain and warm 
weather. During the last eight weeks some sludge cake produced 
by the Amines process bad lain on a portion of the Wimbledon Farm 
near some cottages, but although there had been plenty of rain, 
followed by periods of warm weather, no smell had been given off. 
He did not think Mr. Godfrey fair in what he said respecting his 
visits to the Wimbledon works. In the first place, the works never 
had been in the hands of the Amines syndicate; and secondly, 
exactly the same treatment was in operation at the time of both of 
Mr. Godfrey's visits on August 17th and 26th, with the exception 
that on the 17th the Amines process was being applied to part of 
the sewage. As to the addition of lime to the sludge as it came from 
the tanks, it is well known that in almost all processes such lime 
has to be added to the sludge before it is pressed. The liquor 
pressed from sludge so treated is a concentrated solution of lime, and 
forms a re-agent to precipitate the fresh sewage to which it is added 
at Wimbledon. In the Amines process somewhat less than 50 grains 
of lime per gallon is apphed to the sewage in the following manner : 
the first time clean tanks are charged 75 grains of lime per gallon is 
added, the second time 50, and the third time 25 ; the sludge is then 
removed from the tanks and the operations repeated with the amounts 
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of lime stated. The cost of the ordinary process and that of the 
Amines at Wimbledon may be compared as follows : — 



Obdinaby WnoLBDON Pbocbss. 

Grains of 

Lime per 

Gallon. 

Lime 10 

6 grains of alum equiyalent 

to 20 

1 p. e. lime to sludge before 

being pressed 10 

Total equiyalent in lime 40 



Amines Process. 

Ondne of 

Lime per 

Oallon. 

Lime 50 

4 grains of Ume equiyalent 

to 6 



Total equiyalent in lime 56 



As the works are surrounded with houses, deodorants are used in 
the summer which, when used, make the former process slightly 
dearer than the Amines. One great advantage in the Amines 
process was that a double effect was got from part of the lime. Thus, 
instead of adding lime to the sludge after it had been precipitated, 
so as to remove the glutinous nature of the latter, a large amount of 
lime was at once added to the fresh sewage, which not only precipi- 
tated the sludge, but also removed its glutinous nature. As to the 
amount of water in the river into which the effluent may flow, it is 
unfortunately not always possible to find a river having ten times the 
volume of effluent. At Leicester, for instance, the volume of the 
effluent exceeded that of the river into which it was turned during 

Eart of July and August. At Wimbledon the effluent flows over 
ind before being discharged into the river. With the Amines or 
any other process he did not think it likely that at Wimbledon the 
effluent would ever be discharged direct into the river without being 
first passed over the land. 

Mr. J. WiLLis-BxTTH) (London) said, when he heard, during Mr. 
Godfrey's paper, of an effluent perfectly harmless to fish life, as the 
Chairman of a large Fishery Board he was naturally glad that such a 
discovery had at last been made ; but he was like the lady who said 
she had been played that trick before, and so seemed a little sceptical. 
There were one or two questions he would like to ask. Was this 
effluent all that it was said to be? He did not say it was not: he 
only wanted information. Li what rivers containing fish had the 
process been tried and the effluent found harmless ? It was said to 
be a sterilized effluent ; but it did not follow that because an effluent 
was completely sterilized it was therefore not harmful ; let them take 
one example. He believed they could sterilize water completely by 
adding bichloride of mercury, but that would make the water most 
harmful to life. He had this further question : might not the discharge 
of a sterilized effluent in large quantities into a river also sterilize 
something in the river which they wanted to preserve ? Those were 
points which seemed to require some practical investigation and a good 
deal more information than they had at present, before they could 
accept the Amines process as a complete answer to the problem that 
had been set them to solve. One other point: in the Eivers Pollution 
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Prevention Act of 1876, it was provided that a local authority was 
bound to admit into their sewers any beastliness that a manufacturer 
chose to put there, consequentlj, in different towns, they had a wholly 
different state of things to deal with. He once, in cross-examination, 
asked an eminent chemist, who was recommending a particular process 
to be applied to a particular case, whether he ought not, before he 
recommended that process, to ascertain what were the ingredients he 
was going to apply it to? "Oh," he said, "sewage is sewage." 
When he (the speaker) ventured to differ, the chemist said the 
quantity of sewage was so much larger than anything else, that they 
could leave everything else out of consideration. He (the speaker) did 
not think they could. How far would the Amines process be successful 
where there was a good deal of refuse of various kinds passed into the 
sewers ? Might not the refuse of a large manufacturing town have 
the effect of neutralising the agents which produced the good results 
which were obtained at a place like Wimbledon, where there were no 
manufacturers ? 

Dr. J. W. TsiPE (London) said the few remarks he had to make 
were the result of observations derived from one visit only to the 
works, and therefore they could hardly be taken as having that weight 
which continuous record would have. That day fortnight he was 
present at a meeting of a large number of representative engineers 
and others, for the purpose of seeing the results of the process and 
the mode in which it was carried out. It was then stated that seventy 
grains of lime per gallon were used in summer, and a smaller quantity 
in winter; and a friend of his who was present told him that he 
heard on good authority that as much as ninety grains of lime per 
gallon had been used in summer, and seventy in winter. That was 
a very large quantity : much larger than had been mentioned by Mr. 
Cooper, the assistant surveyor to the local board at Wimbledon. The 
effluent was turned on to the land before it went into the river, 
consequently the effects on fish and the effects on microbes would be 
materially altered. With regard to the growth on the land he saw 
at Wimbledon, it was what he should adl bad; ho did not know 
whether it was the Wimbledon sewage or the Amines process that 
was responsible for it. ' In one part there seemed to be more weeds 
than anything else. The growth was not by any means so satisfactory 
as he had seen it on other sewage farms. His nose informed him of 
an extremely offensive smell ; and on looking about to ascertain the 
cause, he found a large quantity of black sewage amongst a bed of 
willows. He had always noticed that when sewage got too bad to be 
carried anywhere else on a sewage farm, it was sent to the willow- 
beds. There had been two processes going on at one time at Wimble- 
don, and it was difficult to discriminate as to the results of each. 
Certainly the sludge thrown out on the ground had no bad smell. 
He would have said that the piece he took up and broke was nearly 
all lime, and he thought that if a person bought it to apply to land 
except as lime he would get very little for his bargain. If the process 
was to do any good it requii^ more herring brine, and less lime. 
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He (the tipeaker) had no interest at all in the matter, except this : 
that he wanted to see something introduced which, so &r as they 
IK ere concerned at Hackney, where he was Medical Officer of Health, 
would prevent them from being half poisoned hj the sewage which 
fame down there. Another point which seemed to him singular was 
that most of the examinations which had been reported upon had 
Ije^n made when there had been either a low temperature or much 
rain. During August they had a remarkable quantity of rain, and 
that was just the time when these experiments were made. These 
were points for careful consideration. He was also told that as many 
at •fix charges were put into the tank before the sludge was taken out. 
The engineer would tell them whether that was correct or not ; if 
that were so he was surprised that the effluent came out without 
Mrrif'l], as they were told it did. The last speaker pointed out one 
matter of great importance. If they killed all microbes, injurious and 
others — for as yet they could not distinguish the injurious from the 
non-injurious — what about the water ? They knew that the oxidation 
of water went on to a great extent through those microbes ; therefore 
if th«;y dentroyed them all, they must have a water which would 
lj<;r;ome bad. It certainly did not seem to him that this process 
approached anything like perfection. 

Dr. A . CABPE?rrEB (Croydon) observed that, like Mr. Marten, he had 
U-^rn a diH<;iple of Sir Edwin Chadwick, and had learned from him a 
lut^fi numbt^r of lessons which he bad been carrying out during the 
l;t-t forty yi^ars of his life. He had heard during that time from the 
promulgation of the process of Higgs downwards until to-day, year 
by y<'ar, statements which corresponded almost entirely word for word 
with thoM; that had been put forward that day with regard to the 
A ifiines process. The only varying point they had in addition was a 
inw grains of herring juice, which certainly gave him an amount of 
fii'W viHion and a little novelty which he had not before as to how 
Uf deal with Hewage. He was not going to dispute the facts put 
forward by the promoter, but the point raised by Mr. Willis-Bund 
and Dr. Tri\Hi to his mind destroyed any value that might have been 
uiturhtiil to the process as a means of purifying sewage. They did 
want inicrobic life and they could not do without it. If they 
df;«itroyi*d it they would do an enormous amount of mischief with 
n'garH Ui their water supply and the life that existed in rivers. He 
thought Mr. C(>rl)ett had given expression to views which were totally 
wn)ng, lxx!ause he had only taken a very narrow area from which to 
give his experience. Taking his (the speaker's) own case : for thirty 
y«fars ho had had under his eyes, and for a large number of those 
years un(l«5r his management, a sewage farm extending over from 400 
to 000 acres of land which had been carried on on the same site for 
thirty years in the midst of a dense population, surrounded by houses 
of a large value, and occupied by persons who would not hesitate to 
protest if they perceived any nuisance to their property. What had 
lx*<;n the result? At this moment the sewage of from 60,000 to 70,000 
people was utilised on the farm, and the effluent as it flowed off was 
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equally as pure as it was twenty years ago, when Dr. Frankland 
reported on it. With regard to the effect upon the health of the 
neighbourhood. When the farm was first started, the death-rate in 
his (the speaker's) district was 26 per 1000, at this moment it was 
fourteen, and of the last three years it had been under sixteen, while 
the death-rate of the parishes immediately on the borders of the 
sewage works was 12 per 1,000. There was no area round London 
that could vie with the area of Croydon and the area of Beddington 
and Wallington which lay around the farm, with regard to sanitary 
arrangements as shown by the birth-rate, death-rate, and the record 
of zymotic diseases. What had been the effect upon the rates ? 
They had purchased the whole of the land, not at agricultural prices 
but building prices, paying for it from £200 to £400 per acre, the 
whole amount was £187,000, capital cost incurred in the purchase 
and laying out of the land, yet on no occasion had more than a 2d. 
rate been asked for by the Local Authority for the purpose of dealing 
with the sewage. His experience led him to the conclusion that it 
was the best way in which a district could deal with its sewage if they 
wished to prevent it becoming an expense to the locality. The cost 
of the purchase of the farm must fall on the locality that wanted it ; 
but the working expenses might be kept down to a yery low figure 
provided that the farm was not managed on agricultural principles. 
The agricultural mind took it for granted that sewage must be made 
to stink before it could be of any use ; but the great principle with 
regard to sewage farming was that you must not allow your sewage 
to stink — no time must be allowed for this object. It must be fresh. 
It must go directly into the sewer, and the sewer if it was properly 
laid, would not give it time to ferment. There would be no fermen- 
tation, and the microbic life, which existed -all over that farm in an 
enormous proportion would deal with the sewage not by oxidizing it 
or by a process of fermentation, but by a process of digestion. It 
would be digested by the microbic life on the farm, which would take 
out the whole of the ammonia from the sewerage, and the effluent water 
would go through, only carrying a certain amount of salts, and if the 
farm was properly managed, that effluent might be received into any 
stream without the least fear or danger. He had seen over and over 
again in their carriers trout which would come up from the river 
Wandle, and which preferred their effluent water to that which they 
got in the stream itself, the latter was sometimes muddy, the effluent 
never unless when the carriers were being cleaned out or repaired. 

Dr. H. J. Strono (Croydon) said he was able to endorse most 
thoroughly Dr. Carpenter's statement as to the value the sewage 
farm had been to Croydon. New sewage ought not to smell at all. 
The fresh sewage from the furthest part of their boundary, arrived at 
the outfall about two hours from the time it passed into the sewer. 
It was there met by an extractor designed by Mr. Baldwin Latham, 
which consisted of a large revolving sieve-wheel ; the sewage flowing 
against this, the more solid portions of the sewage were retained, 
whilst to prevent the machine clogging, a fine stream of pure water 
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was thrown against the wire- work. The solid manure is mixed with 
earth, and used on the £u*m, and this solid matter forms but a very 
minute portion of sewage compared with that which is in a state of 
sludge, and which, flowing through the carriers, is distributed over 
the land. Both precipitation and irrigation had their defects ; either 
were proper in different localities, but in his opinion irrigation was 
the best process, because they got rid of the sewage without smell, 
and with nothing noxious to the inhabitants in the neighbourhood. 
A corporate body had no right to look upon sewage farms from a 
commercial point, with a view to profit. The best thing to make it 
pay was to secure the absence of zymotic diseases, and at Beddington 
they had enjoyed perfect immunity at a time when zymotic disease 
had been prevalent in the places around them. If a Sanitary authority 
disposed of its sewage, and the effluent water was sufficiently clear 
and pure to pass into a stream without doing harm to the animal life 
in that river, it accomplished all it wanted, and a moderate cost was 
not of such importance as the successful carrying out of the object 
for which it was instituted. 

Colonel JoKBS (Wrexham) thought that the deputations from 
corporations which went about from place to place to see what had 
been done in the matter of sewage disposal, would do far better if 
they sent for advice to those who were thoroughly competent to give 
it. He had had sewage of 12,000 people to deal with upon 150 acres 
of his land for eighteen years, and he had found that the growth of 
crops was promoted, and the sewage was dealt with efficiently and 
entirely innocuously. From physical reasons every drop of the 
water from his sewage farm which was not evaporated must flow into 
the Dee a few miles from the place where the stream was tapped for 
the water supply of Chester. Therefore his sewage farm was being 
constantly watched by the water company and the Medical Officer of 
Health of that city, and when he stated that he never had any 
trouble of any kind from their visits he thought they would agree 
with him that he might be satisfied with the effect of land filtration. 
He did not agree with the view that sewage should be dealt with by 
sterilisation and postponement of the stage of putrefaction. Nature 
taught them that putrefaction or fermentation was the only means 
by which sewage could be broken up and made innocuous. The great 
point of Mr. Dibdin and Dr. Dupre, who had treated the subject 
thoroughly scientifically, was the action of organisms in breaking up 
the sewage and rendering it innocuous. The great point upon which 
the Amines process was recommended to the public was its sterilizing 
disease germs, but they could not distinguish between profitable 
organisations and the rest. That appeared to him to be a misunder- 
standing of the scientific mode of dealing with sewage. To him it 
seemed that this was only a variation of the old lime process. They 
were asked to make an addition of three grains of fish-brine, which 
had the attraction, to the public mind, of being a homcBopathic dose. 
Three grains per gallon as compared with seventy grains he called a 
homcBopathic dose. 
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Mr. CoBBBTT (Worcester) said one or two speakers had referred to 
the investigation which had been carried on by the Worcester Town 
Council as if thej had acted upon their own responsibilitj. If they 
had followed his remarks that morning, they would have noticed that 
he said they were acting imder the advice of an engineer of great 
experience, and he referred to the name of Mr. Hawksley. He 
thought a public body, acting under the advice of a gentleman of such 
vast experience, coidd hardly be said to be acting on their own 
responsibility. He, however, thought public bodies would do some 
good by usin^ their own eyes and using their own noses too. The 
Committee of the Town Council in inspecting various sewage farms 
and works were able to test, by practical observation, whether the 
statements made by experts were altogether reliable. He was not 
surprised that those who were charged with the management of the 
Croydon Sewage farm were prepared to stand by their " pet." But 
there were exceptional circumstances in the case of Croydon. There 
was a large area devoted to the farm at Croydon, but (>oydon was a 
^wing town, and if the &rm remained at its present area and 
Croydon continued to increase, no one would say that in thirty years 
time the farm would be able to grapple with the sewage of Croydon 
and discharge a satisfactory effluent water. A sewage farm on the 
irrigation principle could only be satisfactory under very exceptional 
circumstances of soil and situation and so forth — circumstances which 
did not exist in the case of Worcester, and which existed in very few 
cases. 

Mr. G. W. HASTirrGS, M.P. (Malvern) said he had nothing to do 
administratively with the City of Worcester, and he would therefore 
say nothing of its sanitary plans, as he thought the most valuable 
contribution that could be made to a discussion by them all was to 
speak of facts known to themselves. He had had, as Chairman of 
the Police and Sanitary Committee of the House of Commons now 
for seven years, session after session, a number of applications with 
regard to the disposal of sewage. He had heard the ablest counsel 
of the Parliamentary bar argue on the different views of various 
applicants, and he had listened to a number of expert witnesses of 
the highest authority in this country. He was bound to say, 
whether it be from defect of intellect on his part or not, that 
he had never yet been convinced that any one of those systems for 
tlie disposal of sewage which had been brought before him possessed 
the excellence which was claimed for them. He had never yet been 
able with a clear conscience to sanction the expenditure of public 
money for the adoption of any one of them. He had had two instances 
before him in which he had been convinced of the successful 
application of sewage to the land : one of those was Croydon, 
the other was Eeading. When the borough of Croydon applied 
to his committee a few years ago for a bill with regard to their 
sanitary works, they showed, in his opinion successfully, that their 
system of the disposal of sewage. was satisfactory in more ways 
than one: that it was satis&ctory with regard to getting rid of 



218 BBGULATING THB MAXIHT7M BISOHABOB OF SEWEBS. 

the sewage, which after all was the great thing, and in the next 
place that it was got rid of without detriment to the health of 
the population who were living near the sewage works, always a 
very important point in the question. With regard to Beading, he 
never heard any evidence more convincing than the evidence given 
in that case, and the farm there was worked by natural irrigation, and 
was perfectly successful. It was not more successful than Croydon, 
but it was as successful in the application of the sewage and in the 
results that followed from it. It was only because he had in some 
way or other been convinced of the real and true results in those two 
cases, and had not been convinced with regard to other systems, that 
he was bound to say, as he had said in the chair of his committee 
and as he had said now, that as far as he knew the only system by 
which they could in every way dispose satisfactorily of their sewage, 
was by placing the liquid sewage, where they had the means to do so, 
perfectly fresh directly upon the land. 

Mr. B. GoDFBET (Birmingham) said there was no wonder at the 
sewage farm at Croydon being a success, considering that they had 
600 acres of land at their disposal. 

Dr. A. Cabpbntbb (Croydon) wished to explain that the whole of 
the land was not in use at one time. There were only about 400 
acres under irrigation, and the rest being used for other purposes 
connected with the farm, only 200 under absolute irrigation at the 
same moment. 

Mr. B. GoDFBBT (King's Heath) repeated that the area at Croydon 
was equal to an acre per 100 persons of the population. Mr. Willis- 
Bund had asked what river the effluent under the Amines process 
had been put into. As yet the process was only an experiment, and 
he had simply given an account of what he saw to challenge criticism. 
No rivers had been tested with it yet. He claimed a fair trial for 
the process. With regard to its effect in dealing with chemical 
sewage, West Ham and Stratford-le-Bow were both towns making 
a good deal of chemical refuse, and it could be tested there. Most of 
the speakers had praised other systems of which they were in favour, 
and had said nothing in criticism of the Amines process. Let them 
give it a fair trial. If it failed it must fail ; but it ought not to be 
condemned untried. 



On "-4 Method of Regulating the Maximum Discharge of Sewers j* 
by Henry Law, M.Inst.C.E., F.RMet.Soc. 

In designing a system of drainage, it is frequently required to 
limit the quantity which one or more of the sewers shall be 
capable of discharging at their outfall. 

In the case of the formation of joint boards, for dealing with 
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the sewage of several separate districts, it is usual for the Local 
Government Board to prescribe two hundred and fifty gallons 
per house per diem, as the quantity which the joint board shall 
make provision for receiving into the main intercepting sewer 
from each branch or district sewer. 

Also, in the case of the drainage of only one district, it 
becomes necessary to limit the quantity which the sewers shall 
discharge at their outfall or junction with the main sewer, as 
the case may be; not only because in the treatment of the 
sewage, whether on land or by chemical process, it would be 
impossible to deal with the whole of the discharge from the 
several tributory sewers in times of heavy falls of rain, but 
further because the main intercepting sewer would become of 
inconvenient dimensions if made capable of receiving the 
aggregate maximimi discharge of all the sewers which it 
intercepted. 

It is proposed to fulfil this requirement in the following 
manner : 

The discharging capacity of a sewer is always proportional to 
the cube of the transverse sectional area filled by the sewage, 
divided by the wetted perimeter. This quotient gradually 
increases as the depth ot the stream in the sewer increases, 
until it reaches a certain height (which, in the case of a 
circular sewer, is equal to 0*9496, the whole diameter being 
unity), after which, as the sewer becomes further filled, this 
quotient diminishes, and the quantity discharged becomes less. 

If, however, the form of the sewer above the line of the 
maximum discharge is modified in such a manner that, as the 
sewage continues to rise in the sewer, the quotient obtained by 
dividmg the cube of the area filled by the wetted perimeter 
remains constant, then the quantity discharged by the sewer 
will also be constant — neither increasing or decreasing — although 
the height of the sewage may vary between certain limits. 

The accompanying drawing. Fig. 1, exhibits ^he form to be 
given to a circular sewer above the line of maximum discharge 
m order to render the discharge equal in quantity, although the 
sewage may rise above that level ; and the following table gives 
the width of the sewer at each successive hundredth oi the 
diameter above the line of maximum discharge, the diameter of 
the sewer being unity, namely : — 



Width at the line of maximum 


discbarge 


• • • • 


0-4376 


„ ,1 1 hundredth of dia. above the 


same . . 


0-3984 


„ „ 2 hundredths „ 


II 




0-3632 


II 11 *^ II II 


II 




0-3317 


4 
II II ^ II II 


•1 




0-3037 


•1 II " II II 


II 




0-2790 
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Width at 6 Hundredth of dia. above the same • • 0*2574 

„ „ 7 „ „ „ .. 0-2386 

„ „ 8 „ „ „ . . 0*2225 

» „ 9 „ >i M • • 0*2090 

I, 99 10 „ „ „ . . 0*1979 

„ „ 11 „ „ „ .. 0-1891 

« „ 12 „ „ „ . . 0-1824 



99 99 

99 99 

99 99 

99 >9 

99 99 

99 99 



13 „ „ „ .. 0*1777 

14 „ „ 99 .. 0*1748 

15 „ „ „ .. 0*1735 

16 „ „ „ .. 0*1724 

17 „ „ 9. .. 0*1714 

18 „ „ ,, .. 0*1706 

99 99 19 99 99 99 • • 0*1699 

„ ,920 „ „ „ .. 0*1693 

Having determined the majdmum quantity which it is re- 
quired for the sewer to discharge at its outfall, such dimensions 
must be adopted for the sewer, for a certain length from such 
outfall, as shall enable it to discharge that quantity when the 
sewer is filled to the line of maximum discnarge, and above 
that level the sides of the sewer must be made of the form 
shown in the diagram. 

At the upper end of this length of sewer, an opening is made 
in the side of the sewer forming an overflow weir, the level of 
the lip of which is the same as that of the line of maximum 
discharge, that is to say, the same as the lower limit of the 
height of the stream having the constant rate of discharge; 
and this sewer is made of such a length that, when the stream 
rises to the upper limit of such constant rate of discharge, the 
quantity which will flow away over the weir, shall be equal to 
the maximum quantity which the upper portion of the sewer 
can bring down^ after deducting from the same the constant 
quantity which can be conveyed away by the lower length of 
the sewer with the modified form of section. This discharge 
from the weir is conveyed away by an independent channel 
provided for that purpose. 

Fig. 2. illustrates the practical application of the method. 
If, for example, the diameter of tne lower or regulating 
length of the sewer is 2 feet, with a fall of 1 in 500, its 
maximum discharging capacity would be 590 cubic feet per 
minute ; and if the diameter of the upper portion of the sewer 
above the weir is 3 feet, with the same fall, its maximum 
discharging capacity would be 1643 cubic feet per minute; 
consequently, 1053 cubic feet per minute would require to be 
discharged over the weir ; and if the length of the weir is 22 
feet, this quantity would be discharged with a depth of 4*42 
inches flowing over the lip of the weir. Therefore, with the 
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miximain qouiiitT viiidi Hk amer Mirer could bring donn, 
the sewage could nerer rise in the r^oUting sewer above the 
nj^r limit of oonstant discharge. - 

If the upper or regulating portion of the sewer were made in 
stoneware, UMiulded to the reqoiied form, as shown in the 
diagrams, no special skill or care would be required in the 
• n of the sewer. 
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*^ Notes on Water Supply^'' by Richard F. Grantham, 



M.Inst.C.K 



The tendency of the population of the country to move 
towards the towns, and the consequent rapid increase of the 
already densely-populated quarters of towns, enhances the re- 
sponsibility of those who are charged with the duty of supplying 
wholesome water, especially as new sewerage works, particularly 
in their connection with the houses which the growth of towns 
makes necessary, may become, without great precautions, means 
of contamination of the water, to say nothing of the chances 
of pollution at its source. 

It may then be as well to note what has been done, and what 
is being done, in some of the larger towns towards providing 
wholesome water, and to refer briefly to the systems and methods 
which are most efficient in affording a good and sufficient supply. 

The Rivers Pollution Commissioners declared that " of the 
different varieties of potable water the best for dietetic purposes 
are spring and deep well waters. They contain the smallest 
proportion of organic matter, and are almost always bright, 
sparkling, palatable, and wholesome, whilst their uniformity of 
temperature throufi^hout the year renders them cool and refresh- 
ing in summer, and prevents them from freezing readily in 
winter. Such waters are of inestimable value to communities, 
and their conservation and utilization are worthy of the greatest 
efforts of those who have the public health under their charge." 

The geological formations which in this country yield the 
largest supplies of deep well water, are the new red sandstone, 
the oolites, and the chalk. 

Now it is almost unnecessary to point out that the largest 
towns in the kingdom are dependent to some extent upon water 
drawn from deep wells. London, Liverpool, and Birmingham, 
derives each of them a portion of its supply from deep wells, 
the former from those m the chalk, and the two latter from 
those in the new red sandstone. 

In the case of London, the proportion drawn from deep wells 
and springs varies from about 13 to 15 per cent, of the whole 
supply. Liverpool and Birmingham have hitherto depended 
still more largely upon deep well water. Thus Liverpool, with 
a population of over 600,000 at one time derived 6,250,000 

failons per day from deep wells, out of a total of nearly 
8,000,000 gallons, the remainder being obtained from gravita- 
tion works, consisting of seven catchment reservoirs, with 
a storage capacity of 4,059,000^000 gallons. The supply, 
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however, has been found insufBcient, and the drought of 1887 
was severely felt. 

Birmingham in 1885, with a population of about 500,000 
was supphed from deep wells in the new red sandstone at the 
rate of 9 million gallons per day, and from streams at the 
rate of 7^ million gallons. The storage capacity amounted to 
617,761,913 gallons, equivalent to 10,000,000 gallons per day 
for 60 days in addition to the daily supply. 

Birkenhead, with a population of about 45,500, derives an 
aniple supply iFrom deep wells also in the new red sandstone. 

From the same formation, the South Staffordshire Water 
Works, which supply an area of about 40 miles in length be- 
tween Stourbridge and Repton, and about 12 miles in breadth 
at Lichfield, in 1869 obtained 10,000,000 gallons daily, and 
this was increased to 24 millions by driving a tunnel into the 
keuper sandstone and marls and pebble beds. 

Croydon, Surrey, with a population of nearly 100,000, is sup- 
plied with water of excellent quality from wells and headings in 
the chalk; and Portsmouth, with a present population of 150,000, 
has just got supplied at constant nigh pressure with 5,000,000 

fallons per day from springs in the chalk.^ Other districts are 
rawing large and unfailing supplies from deep wells in the 
same formation. 

Large volumes of water are also to be found in the oolites, 
from which, for example, Peterborough, Northampton, Scar- 
borough, and Cirencester draw their supplies. 

These instances, which may be taken as typical, show that 
while for the largest towns these sources alone are inadequate, 
for towns of more moderate size they yield an unfailing supply 
independently of dry seasons. 

Experience of late years has shown that supplies from such 
water-bearing strata, as the new red sandstone and the chalk, 
can be better supplemented and increased by the extension of 
headings or adits driven horizontally below the water-level, 
than as was formerly the practice by deepening wells or bore- 
holes. By driving headings into the water-bearing strata, the 
area of collection of the water is increased in proportion to the 
length of the headings. Percolation of the water through chalk 
being along fissures and crevices in the rock, great care should 
be taken that no pollution is allowed to take place on the surface 
of the ground below which the water is drawn. 

The boring of deep wells has been much facilitated and the 
cost reduced, by the recent introduction of boring tools of 
large diameter. Thus, in the new works in the chalk whence 
Southampton is supplied, tools were employed which bored two 
wells, each 6 feet in diameter. 
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But it must be borne in mind that water taken from deep 
wells, in a permeable district, is so much water abstracted 
from the sources of neighbouring streams. Schemes have been 
propounded by which the underground stores of water might be 
replenished by the admission of the surplus or flood-waters of 
rivers into "swallow" or "sump" holes, or "dumb" wells sunk 
into the water level below ; but the recovery of the water at the 
particular locality in which it may be required, can scarcely be 
depended upon, and this, coupled with the^ disadvantage of 
pumping up again water which might have been collected and 
stored on the surface, make it difficult to 3ee at present what 
practical benefit could be derived. 

Comparing the various sources of supply in respect of 
quantity, we know that reservoirs fed from gathering grounds 
must have very ample storage capacity to provide against long 
droughts. Liverpool, which has hitherto been largely supplied, 
and Manchester and Sheffield, which have been entirely supplied 
from this source, felt the drought of 1887 severely. The 
magnitude of the new works designed for the two former 
towns shows what large provision is felt to be necessary for 
the wants of the rapidly-increasing populations. Thus, the 
storage (available for Liverpool^ at Lake Vymwy will be 
about 12,000 million gallons; tne present population being 
814,873, and the consmnption during the year 1887, twenty- 
three gallons per head. The storage at Thirlmere (for Man- 
chester) when the lake is raised fifty feet, will be 8,130,686,693 
gallons ; the present population being about 1,000,000, and the 
present consumption about twenty gallons per head. Deep 
wells, although alone within a circumscribed district insufficient 
for the largest towns are certainly sufficient for towns of popula- 
tions, say of 100,000 or 150,000, and supplies from rivers — 
taking London and Worcester as examples — do not anyhow fail 
during dry seasons, whatever their liability to pollution. 

Upon this point, with reference to London, it is interesting 
to turn to the reports of the Water examiner. In November, 
1884, the late Colonel Sir Francis Bolton remarked that at that 
time, after two dry winters and a spring of unusual drought, 
there were about 410,000,000 gallons passing over Teddington 
weir. Adding 80,000,000 at present abstracted by the com- 
panies, the quantity at Teddington would be 495,000,000, that 
is, the companies are taking less than one-sixth of the minimum 
flowing volume. Unfounded statements appear to have been 
made at that time that the Thames showed signs of exhaustion, 
but, he adds, "the fact is there is no question of present 
exhaustion ; but in future times, when more than double the 
present quantity is required, it will probably become necessary 
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to store in some of the valleys sufficient of the winter or flood 
waters to give out in compensation during the dry months." 

I may remark here tnat Worcester, with a population of 
40,000, is now pumping 1,250,000 gallons per day from the 
Severn, which, even in the longest drought, yields an unfailing 
supply. 

Later on, in September, 1887, the present Water Examiner 
of London, General de Courcy Scott, reports as follows: — 
"The extension of the deep well and adit system of supply 
within the Thames and Lee oasins is much to be desired, as the 
water derived from the chalk by such water works is of the 
highest quality, and efforts in this direction on the part of the 
companies cannot but be viewed with much satisfaction. . . . 
A marked feature of river supplies is the very large increase of 
impurities, both suspended and in solution, which results when 
the rivers are in flood. Water taken from the underground 
sources, whether from the gravel already referred to, or from 
deep wells, is free from this defect." 

Now let us turn, by way of example, to the statistics of the 
population of London, the quantity of water used, and the means 
which in many places have been adopted to prevent waste. 

The population of London supplied by the different Water 
Companies is, according to the June Report of the Water 
Examiner, about 5,575,507, and the daily quantity of water 
varied from about 153,617,000 gallons, or 27*76 gallons per 
head in December, 1888, to 1§0,878,000 gallons in June, 
1889, or 32'44 gallons per head. 

In many towns much waste of late years has been prevented 
by careful supervision, repair of fittings, and the adoption of 
the waste water meter system. 

I have tabulated the results of these improvements in some 
towns as reported from time to time by the Managers, Se<j- 
retaries, and Engineers of the various Water Companies or 
Corporations. 



• • • • I 



Kftme of Town. 

Carlisle . . 
Lambeth W. W., 

London 
Gloucester 

Bath 

Clevedon . . . 
Abergavenny 
Newport . . . 
Birkenhead . 



Quantity of water 
used before adop- 
tion of Bystem per 
head per day. 



GaUona. 

40 
34 

31 

43-7 

37 

37 

35 

35 



Qnantity naed after 

adoption of ayatem 

per head per 

day 

Gallona. 

23-50 
20 

17 

22 

23 

21 

19-60 

15-48 



Total Bedaction 

per head per 

day. 

Gallons. 

16-50 
14-00 

14-00 
21-70 
14-00 
16-00 
15-60 
19-52 



Or more than 33 per cent, on the whole. 
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There are some towns, however, in which it has been con- 
sidered that the first cost of adopting a system of preventing 
waste would be greater than the saving effected by it. 

I do not say whether or not the system is practicable through- 
out London, although it has been adopted with advantage by 
the Lambeth Water Works, the New Kiver, the East London 
Water Works, and other London Companies; but the large 
figures applicable to London are useful as a very striking illus- 
tration of the immense importance of the saving to be thereby 
effected. Thus, if the supply per head per day could be reduced 
from 30 gallons, taking that as the average, to say 20 gallons, 
there would, of course, be a saving of about 55,755,100 gallons 
per day. 

The proportions of the daily supply used for various purposes 
at Liverpool and Manchester respectively are, of the 23 gallons 
for Liverpool : — 

J for domestic purposes. 

J for trade purposes. 

^ waste (this latter is inevitable). 

Of the 20 gallons at Manchester : — 

13 gallons for domestic purposes. 
7 gallons for trade. 

The supply of water by meter is frequently advocated as a 
means of checking waste ; but the detriment it is likely to 
cause to the public health, when applied for domestic purposes, 
by inducing people — particularly of the poorest classes — to use 
it as little as possible, outweighs, I think, any advantage it 
might offer in other respects. But for trade purposes it 
appears to be the most just and reasonable method ; and, 
according to the recent case of Cooke, Sons & Co., v. the 
New River Company, the right of owners to demand such a 
measurement of water when used solely for business purposes, 
has been established. 

In some maritime towns, attention has been drawn to the 
use of sea-water for watering streets and flushing sewers as a 
means of saving the cost of obtaining the best water for such 
purposes. In a paper read by Mr. S. H. Terry, of the Local 
Government Board, before the Civil and Mechanical Engineers* 
Society, it appears that several surveyors of those towns pro- 
nounce salt water to be the best for watering streets. The 
East London Water Works have for some time used unfiltered 
water for such purposes, although it involves separate main pipes. 

Where towns use river water'for all purposes, the efficacy of 
the system of filtration is of course of the highest importance. 
An advance has been made of late years in the means of testing 
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it by the methods of biological examination^ which has so 
largely engaged the attention of Dr. Percy Frankland. General 
Scott shows by his Eeport of December last how much he 
values the bacteriological test, which for sanitary purposes he 
considers the more sensitive and delicate one. 

Chemists appear to be agreed that sand filtration is the most 
efficacious, as it is the least costly, method of purification on a 
large scale. The conditions under which the removal and 
destruction of micro-organisms are facilitated, are an enlarged 
storage capacity, a sufficient thickness of sand, a slow rate of 
filtration — one according to the practice of the London Water 
Companies — not exceemng 540 gallons through each square 
yard of sand in 24 hours, and a frequent removal of the filtering 
medium. 

Prominence, however, must be given to Mr. William Ander- 
son's experiments on the filtration of the impure water of the 
River Nethe for the supply of Antwerp. The first attempts 
were with a certain thickness of sand, and oelow this a mixture of 
spongy iron and gravel. The action of the iron was thoroughly 
effectual, but it was found the filters became so quickly cloggea, 
that only a part of the water would filter through, and so the 
labour of cleansing the filter was seriously increased. Mr. 
Anderson subsequently devised revolving cylinders charged 
with scrap iron, and so arranged that the water passing through 
them was brought into contact with every particle of iron. 

With regard to the general question of obtaining a sufficient 
supply of wholesome water, there is a tendency of the largest 
towns to look to lakes as the best and most unfailing sources. 
Two schemes of such a character, for the supp ly oi London, 
were brought before the Royal Commission on Water Supply 
in 18()6, but it was objected that though there was no doubt the 
lake districts were a very fine gathering-ground for soft water, 
these districts were not unlikely to be claimed as the most 
natural source of supply for large and increasing manufactur- 
ing populations in the north of England, for whom soft water 
would DC particularly valuable ; and so far as Manchester is 
concerned this opinion seems to have been prophetic. 

For smaller towns not situate on water-bearing strata, it is 
unfortunate that in so many cases the rivers, which after all are 
to a large extent fed by the overflow from under-ground waters, 
and which, as we have seen, generally yield unfailmg quantities, 
should be rendered unfit by the pollution which is now allowed 
to exist. If only this pollution could be stopped, or at any rate 
minimized, and improvements made in filtration, we might, in 
many cases, look to the rivers as furnishing sufficiently wholesome 
supplies. 
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In conclusion, I wish to render my best thanks to Mr. 
Purchas, of Worcester ; Mr. Deacon, of Liverpool ; Mr. Hill, of 
Manchester ; and to Mr. John Taylor, of the Lambeth Water 
Works Company, for much valaable information aboat the 
water supplies of their respective towns. 



Mr. C. H. CooPEB, AssocMJnst.C.E. (Wimbledon), thought Mr. 
Grantham had under-estimated the amount of water at present derived 
from borings for the supply of Loudon. The Kent Water Company 
took all its supply from the chalk ; the East London and New Eiver 
'Companies took a large part of their supply from the same strata. 
Lately the Southwark, Yauxhall, and other companies had also sunk 
wells. The suburbs round London were largely supplied by private 
borings in addition to those belonging to small companies. Becently 
he visited Portsmouth with the municipal engineers, and saw the 
splendid supply of chalk water furnished to that town ; no softening 
process was used, but the water was remarkable for it^s transparency. 
He agreed with Mr. Grantham that headings were a much surer 
means of getting water than the sinking of narrow borings. Chalk 
water contained a large amount of organic matter of a very remote 
origin; and Dr. Percy Frankland had found that such water, although 
containing a very small number of micro-organisms when first exposed 
to the air, after the lapse of a few days contained a far lai^er 
number of such organisms than were to be found in ordinary water. 
There was no doubt that where water came from an artesian well it 
was practically free from contamination ; however, in open wells 
such as draw-wells, there was liability to contamination. At Croydon, 
where such wells existed, although lined with iron tubing to prevent 
percolation from the subsoil, Mr. Baldwin Latham showed, by trial 
holes surrounding the pumping station, that surface water got into 
the wells. Craydon has since sunk wells at Addington. He was 
sorry Mr. Grantham had not alluded to the intermittent system 
which prevailed in some parts of London : cisterns were fixed inside 
the houses, where they were subject to contamination, and often 
remained for years without being cleaned out. Many such cisterns 
were placed underneath floors of bedrooms, where they caught the 
dust which fell through the crevices when the floors were swept. 
Legislation is much needed to prevent the contamination of under- 
ground water ; for while the purity of rivers, lakes, &c., is protected 
by the Elvers Pollution Prevention Act and the Public Health Act, no 
enactment has ever been passed to prot^ect the purity of underground 
water, from which many millions of inhabitants of this country derive 
their supply. 

Mr. H. E. Nhwton, F.E.I.B.A. (Weybridge), thought it a matter of 
regret that more attention was not paid to utilising as a means of 
supply the water which fell from the clouds. They were too Urgely 
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indebted to what might be called the manufactured article. Every 
drop of water which came from the sources of the rivers was derived 
from the heavens, and no doubt before it was rendered impure was 
extremely drinkable. He thought that the effect of the water, in 
the state in which it came from the clouds, on our internal economy 
might bo very beneficial. 

Mr. H. S. EiDiNGS (Walthamstow) doubted the desirability for 
towns of a rain-water supply collected from the roofs of houses. He 
resided for some time at Carthagena, in South America, where they 
depended entirely upon the rain, which was stored in large reservoirs 
built underground, and the results were not at all satisfactory. The 
water quickly became filled with micro-organisms, which produced 
most painful diseases. As to the East London Water Works, he could 
say from observation that they were perfect models. G-reat advances 
had been made in many respects since Mr. Bryan had control of 
them. He had just completed a very remarkable pumping-engine 
at Waltham Abbey, for pumping the water to High Beech, in Epping 
Forest ; it was a triple expansion engine, similar to those used in 
great ocean steamers, and he (the speaker) believed this was the only 
case in which they had been used for such a purpose. The economy 
in their use had been very great. Mr. Bryan had abo lately succeeded, 
in the parish of Walthamstow itself, in getting through a difficult 
quicksand that he had been fighting with for the last eighteen months; 
by means of cast iron cylinders he had now got through it into 
the chalk. Walthamstow had a population of nearly 50,000, and 
one part of the town had a constant supply of water from the chalk, 
the beneficial effects of which were very marked indeed. 

Mr. E. F. Geantham, M.Inst.C.E. (London), said Dr. Black's 
conjecture, that sewage was sometimes annihilated by freshets in a 
river, was very probable ; but the best thing was to keep the sewage 
out of a river, and not trust to freshets. As to whether micro- 
organisms would be dangerous to life if retained in filtering beds and 
sent out again, he would only point to the case of London, where the 
filtering was very carefully done and where he never heard of 
anything of that kind occurring. To suppose that typhoid fever was 
carried down the Severn from Kidderminster to Worcester — which 
was more than twenty miles — by water was entirely opposed to the 
theory of Dr. Tidy, who maintained that after water had travelled a 
certain distance it became so oxydised that there was very little 
danger of disease being communicated in that way. Li reply to Mr. 
Cooper's suggestion — that he had under-estimated the deep well 
supply of London — he might say that he based his estimate on the 
report of the water examiner, whose percentages were no doubt very 
carefully ascertained, and they might be taken as correct. Water 
from the chalk was no doubt of excellent quality, but it was hard, 
and in some cases softening processes were applied ; they were not 
in use, however, at Portsmouth or Croydon, and at Ooydon, as he 
knew, the water was excellent. He was glad to say that in Loudon 
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the intermittent was being superseded by the constant system of 
supply, and now tbree-and-a-quarter millions out of five millions of 
the population bad tbe advantage of tbe improvement. As to a rain 
water supply, as far as bis experience went, it could not be relied on 
as a nice water, tbougb it migbt not be unwholesome. He remembered 
a house in the Lake district, close to Morecambe Bay, which depended 
on rain water, and though there were few houses near it and no 
smoke, when they took the rain water in a glass it showed a black 
colour ; in fact it was contaminated by the deposit on the roof of the 
house itself, and it was difficult to obtain water in that way without 
contamination of that kind. 

Mr. H. J. Mabtew, M Jnst.CE. (Wolverhampton), said, as further 
local instances of large underground supplies being obtained for 
water-works* purposes, he might mention that 3,000,000 gallons of 
water a day were being obtained for the supply of Wolverhampton 
from a bore-hole sunk into the new red sandstone, and the East 
Worcestershire Water Company had a well at the foot of the Lickey 
Hills, the yield of which was over 1,000,000 gallons a day. He was 
interested in what Mr. Ridings said about the East London Water 
Works, because it was there he (Mr. Marten) had received his early 
training with respect to water engineering. Mr. Bryan had informed 
him that the engine he had recently erected at Waltham Abbey raised 
no less than 135,000,000 pounds of water one foot high with the 
consumption of one hundred-weight of coal ; that was about 27 per 
cent, higher duty than the best of the old water-engines at the East 
London Water Works had hitherto done. 



On " Baiha for the People^'* by Chables Clement Walker, 

F.R.A.S. 

Great and praiseworthy as the progress has been within the 
last thirty or forty years of the means of cleanliness by baths 
of various kinds, it is not too much to say that the great mass 
of the labouring classes are still without these advantages. 
The term, **The Great Unwashed," though in a somewhat 
modified degree, may still be the description of the labouring 
classes, not only of our own country, but that of every country 
in Europe. In populous towns, public baths (consisting as they 
do of the Turkish bath, the various descriptions of shower, 
needle, douche, and other kinds) are for those parts of the 
community who are not what is termed " the labouring class." 
The ordinary warm bath and the pubUc swimming bath are 
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usually within the scope of the artisan, the youth, and the 
unmarried men of the labouring class ; but it will be found on 
investigation that the married labourers and their families make 
little use of them; the reason being that the price charged, 
though so low, is too much for their means. The 2d. or less 
for the swimming bath is still too much, and this bath has the 
disadvantage of only being used in summer, whereas, for 
sanitaiy purposes, people must be cleansed as perfectly in winter 
as in simmier. 

Now, when we consider the circumstances of the labouring 
class, we find that while they are children the mother can 
wash them at home, but as they grow up to young men and 
women this is not possible to be continued by themselves, on 
account of decency ; so that except the young men get a bath 
in a canal, stream, or other piece of water, tney generally go 
uncleansed from year to year, until cold water over their bodies 
is a repulsion. 

It is quite impossible to lower the prices ordinarily charged 
for the warm bath and the swimming bath without considerable 
loss. It may be stated generally that public baths often do not 
pay their expenses. What, with the interest' on cost of 
construction and the expenses of maintaining them, they seldom 
** pay." In Birmingham, for example, the interest' on cost of 
construction and expenses in working amount over receipts to 
about a ^d. in the £ on the rates ; and in many other large 
towns a similar condition of things exists. Valuable as are the 
results for this addition to the rates, it is not to be expected 
that the ratepayers will bear a further increase, to make up the 
loss from a further lowering of prices to meet the wants of the 
labouring class. 

Now, while this is the case with our large and populous 
towns and cities, it is much worse in smaller towns and semi- 
populous districts all over the land, which form a much larger 
population in the aggregate than those towns and cities. The 
cost in the first instance of building baths is so great that it can 
rarely be undertaken, and if done by private munificence the 
cost of maintenance over the receipts is so much, that when it 
is taken into consideration it prevents the establishment of public 
baths for any class whatever, so that unless a much cheaper 
construction of baths and less expense of maintenance be found 
it seems quite unlikely that such populations will ever have the 
conveniences of larger towns. 

The writer often had these thoughts weigh on his mind 
while being associated with a somewhat large works in a semi- 
populous district at Donnington, near Newport, Shropshire, but 
saw no chance of mending matters until tne latter part of last 
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summer, when tlie idea occurred to him to provide baths for 
his work-people, upon the plan now before the section. But as 
people do not take kindly to baths in the winter, the construc- 
tion was deferred to the spring of this year, and they were ready 
for the Ist of June. It must be remembered that the ordinary 
warm, or slipper bath, however good, is not the mode of cleansing 
that the labouring classes best understand, or will be persuaded 
to generally use ; and if periodical cleansing is to be aimed at, 
the warm bath is not the most suitable. 

Without further preface, the baths before the section will 
now be described. A special point was made that every- 
thing should be done in the most complete and comfortable 
manner, with a minijnum cost, for it is quite impossible that 
limited populations, without rates to draw on, can have palatial 
buildings. What was aimed at was completeness and eflBciency, 
with strict economy in construction and working. 

Fig. 1 shows the plan. The space of ground most suitable 
was of irregular form — hence the peculiar shape of the plan of 
the building. This is only apparent on the drawiiig, for to the 
ordinary eye it is neither seen outside or inside. It is 25 feet 
long, the width being 18 feet 6 inches at one end, 13 feet at 
the other, 10 feet 3 inches high to the wall-plate, and 17 feet 
9 inches to the ridge. The roof is of galvanized corrugated 
iron, ceiled with deal, painted blueish white, lined with hair felt. 
The space is amply sufficient for six ordinary baths, as they will 
be styled in this paper, one warm bath, a drying closet of seven 
horses for towels, a washing machine, and all the apparatus for 
working the baths, and has a very clean, neat and comfortable 
appeai*ance. The six ordinary baths, A^ are arranged on one 
side in compartments, with doors in front. The warm bath is 
at -6, the drying closet is at C. The washing machine is kept 
at Z>, and when in use is drawn out to the area E. A seat, /^, 
is placed for persons waiting for baths, and has a board on the 
floor to place their feet on in case they wish to finish their 
dressing outside after the bath, to save time. There is a porch 
(t, with door to prevent draught ; and as many workmen and 
labourers came in dirty from their work, it was found that 
their dirty hands soiled all they touched, so an addition has 
since been made to the porch, with a washing vessel and towels 
to wash their hands before entering the bathhouse; and as 
their boots are often loaded with dirt, an iron grating is placed 
outside, level with the ground, to rub their boots on as they walk, 
and this, with mats inside, keeps all clean. 

Each bath chamber is 8 feet long, 4 feet wide, and 7 feet 
6 inches high, which gives ample room. The partitions are 
galvanised, corrugated iron, stiffened at bottom with angle iron. 
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tbe hollow spaces of corrugations between which are filled with 
cement to prevent accumulations of soapy dirt. The ceiling is 
of varnished deal, and forms the floor above, on which the 
tanks and pipes are placed that work the baths ; and as this has 
a considerable weight to support, substantial wood posts are 
fixed, each with an iron shoe at bottom, to prevent decay ; and 
as decay is so common in bath-houses, no wood is allowed to 
come in contact with the quarried floor, which is flushed with a 
hose daily, the floor having a slight inclination to the channel- 
drain at side, and sood dries. 

Each ordinary bath is of cast-iron, 2 feet 6 inches in diameter 
by 8^ inches deep ; the top rounded off smooth, so that it can 
be sat upon ; and they are set 5 inches above the floor, being 
found more convenient for either sitting in, or for cleaning the 
feet while sitting on the stool. There is a wood grating on the 
floor for the bare feet. These baths have several coats of white 
paint on the inside. Enamelled iron would have been preferred, 
but it was found too expensive. Each compartment has hooks 
for clothes ; and to prevent the common custom of throwing 
the towels on the floor, a hook is placed for them marked 
" Towels." And that the floor may not be made dirty by the 
boots being thrown anywhere, a place in a comer is marked 
** Boots." There is a cush for soap, and a box with two flesh 
brushes and flannel. Each bath door is numbered. There is a 
rough glass light at the end, with sUding pane for ventilation, 
and a gas jet. Over the centre of each bath is a rose above, 
with two chains, marked " Warm " and " Cold," for the spray. 
This rose has fine holes, not so large as is used for showers, 
for as we have to accustom the labouring class to the use of 
cold water, a shower from a large-holed rose is absolute horror, 
they cannot bear rt. But with the fine spray it is absolute 
enjoyment, and all speak in the highest terms of how they like 
it. It is no small matter to teach the labouring class to love 
cold water. Each bath has two cocks with handles from the 
hot and cold water mains, being severally marked "Hot" 
and " Cold." As the bathers supply themselves with water, 
a black line is painted on the side of the bath 3^ inches 
from the bottom, to show the height to fill the water. This is 
found to be quite enough, as the water from the spray falls into 
the bath. Proper directions are in the bath-room how to use 
the bath. 

As wliite glazed bricks are so expensive, the walls have three 
coats of white paint to prevent absorption. 

The bottom of the bath has a plug 2 in. diameter. At the 
bottom of the recess in which it fits, a grating is fixed to prevent 
pieces of soap getting into the 4 in. iron main drain-pipe to which 
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it IS bolted, all joints being " faced." This pipe goes through 
the building, and is sealed outside ; there is no smell whatever 
from it. 

The warm or slipper bath is full sized, of the usual kind, of 
enamelled tinned iron with Shanks's best fittings. The room 
has a chau-, with wood grating and carpet. It has also a warm 
and cold spray. 

On the floor over the baths is a hot cistern, 4 feet 6 inches 
by 3 feet 6 inches, by 3 feet deep, with tubes through it heated 
by steam, and is covered with wood. This cistern supplies hot 
water to the baths, the cold water supply being from the main. 
The warm spray is supplied from another cistern 4 feet by 

2 feet, by 2 feet deep, and covered with wood. Both these 
cisterns are encased in wood lined with dry hair felt ^ inch thick, 
and it is found that they do not lose more than four or five 
degrees of heat during the day. The cold spravcistem is 

3 feet 3 inches by 2 feet 2 inches, by 2 feet deep, and is supplied 
by a pipe from the main, with a ball cock« All the warm water 
pipes for the spray are covered with felt. As there is a W.C. 
m an adjoining building there has been no necessity to provide 
one. The total cost of the whole complete has been £220. 

The steam used to heat the water for the baths is the waste 
steam from the works adjoining, which, after having heated the 
boiler and cooking apparatus of the workmen's dining hall for 
400 men, and heating the hall, makes the water 180^ This is 
in use for about eight months of the year, but during the height 
of summer the waste steam is turned off, as it makes the buud- 
ings too warm, and the steam direct from the boilers is then 
used. For these eight months the cost of heating the water is 
nothing, and for the remaining four months the cost of the 
fresh steam is but small If the baths did not have this steam 
to draw upon, a separate boiler would be required ; but so small 
a boiler would be suflScient, that an addition of £15 would cover 
the expense. Two hundred large bath towels are necessary for 
these baths, and with a stock of flesh brushes, flannels, and 
sundries, will cost £10. So that a bath establishment, complete 
in itself, of this size, with washing and drying apparatus, costs 
£245 to £250. 

I have tried to form an estimate of what population such 
baths would be sufficient for. These six are capable, without 
difficulty, of furnishing 18 ordinary baths per hour. They have 
supplied 24 baths per nour, but this was found to give pressure. 
It will probably be found in a town, that an extra warm bath 
would be desirable, each bath supplying two per hour in addition 
to the above 18. I think such a bathing establishment would 
supply the needs of a town of 12,000 inhabitants with ease. 
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As all the apparatus is ample size, if more ordinary baths were 
wanted the addition of a few more baths of this character would 
be a moderate expense, as their cost is less than half of the 
warm or slipper bath. 

After the baths were used for a month by the persons engaged 
at the works adjoining, and were found to be so much appre- 
ciated and enjoyed, the public were admitted on the following 
terms : — 

Ordinary bath with one large bath towel, use of 

flannel and two flesh brushes Id. 

Warm bath and two towels 4d. 

£xtra towel ... ... ... ••• ••• ^d. 

Soap tablets .«• ... ... ... ••• Id. 

It was thought better for each person either to bring his 
own soap, or buy it. 

The experience in the working of the baths is that five 
ordinary baths are paid for one warm bath. The time that the 
ordinary bath takes is found to be twenty minutes, while half 
an hour is necessary for the warm bath. The next impoiiant 
fact is that on an average the ordinary bath consumes eight to 
nine gallons of water, while about forty gallons are necessary 
for the warm bath. So thoroughly are the bathers cleansed in 
the ordinary bath, that although they come very dirty from 
their work, the towels used for drying themselves are returned 
scarcely soiled. 

The directions given for the use of the ordinary bath are that 
the bather is to fill his bath with hot and cold water, to his own 
liking, to the line painted on the side of the bath, and if he 
likes to wash his feet first, he can sit on the stool with his feet 
in the bath. After which he is to stand upright, pull the warm 
spray to wet his body all over, and use plenty of soap with the 
flannel, rubbing himself well, particularly the head and feet. 
Then use the flesh brushes well, back and front, washing all off 
with the warm spray, repeating it if he likes. Then when finally 
cleaned all over, to pull the warm spray and wash all the soap 
off, and always ending with the cold spray, so as to obtain a good 
reaction, after which he dries himself with the towel, washing 
the flannel and brushes, and pulls the plug in the bath, rinsing 
it out clean for the next comer while dressing. Thus the baths 
work themselves. It is found that everyone uses the cold spray, 
and speak of the enjoyment of it in the highest praise. 

Expenses op Working. 

This is a matter which has been carefully considered. If 
these baths are in a large town, it will be found economical to 
have a much larger number of them, so as to make it worth 
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while to employ a man constantly, or what is better, a man 
and wife as bath-keepers, the wife doing the washing and 
attending to the women's baths. But for a town of say 
12,000 inhabitants or less, it should be arranged that the bath 
keeper have some other occupation, which is his main depend- 
ence, and be paid for attending to the baths. The set of baths 
now described are kept by a labouring man, whose chief occu- 
pation is the charge of the workmen's dining-hall referred to ; 
and in the time ne has to spare in the morning, he fills the 
cisterns and heats them, which keep their heat the whole day. 
This does not take more than a quarter of an hour. He then 
washes the towels; he gives out the tickets for the money 
received for baths as required ; and prepares a warm bath when 
asked for. It is found so few come after 6.30 p.m. in the semi- 
populous district where they are situated, that the baths are 
then closed, when he flushes out the whole place with a hose, 
and cleans up for the next day, which occupies him thirty or 
forty minutes. For this he is paid four snillings per week. 
This sum, with the soap required for washing towels, the cost 
of heating the water, wear and tear of towels and brushes, 
is the cost of working the baths. There is a profit on the soap 
sold and extra towels. So moderate is the cost of construction 
and the expense of working that if a person brought his own 
towel and soap, one halfpenny may be charged for the bath. 
I see no reason why these baths should not return a moderate 
interest on their cost, instead of being a loss as public baths 
generally are. They have now been in operation nearly four 
months without the least hitch. Everything is so substantial 
and well made that very little repairs will be required. Once 
a year the ordinary baths will want two or three coats of enamel 
paint, and these are all the current expenses. 

At present the baths are used only by men and boys. If 
women are admitted, it must be at set times, when a woman 
will be in attendance ; but for this size establishment it will 
not pay to have a separate set of baths for women. 



Mr. Flbtchbb (Bolton) said he was much indebted to the author 
of the paper for the details of an excellent establishment. They 
would help him to carry out an idea which he had long entertained, 
and which, in the good days in store for a better educated country, 
might come to be by law compulsorily put into practice in all 
industrial establishments. He should like to establish a bath which 
several hundred colliers could use in the space of half-an-hour, and 
where they could leave their working clothes to be dried, damp as 
they generally are at the end of a shift in a hot and dusty mine rrom 
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moisture, either internal or external. They would then appear in 
public undistinguished by the rags and dirt, which could not fail to 
be humiliating. Such a bath would save the introduction into the 
men's homes of the odorous working clothes, and would render easy 
the complete washing of themselves, which, when performed at home, 
could be accomplished only under difficulties. He thought that could 
not be done under £1000 ; and last Christmas day, which he and his 
men had spent together, he had described this idea to them, and made 
them a promise that it should take practical shape. His idea was 
that of a cold and a warm shower for general use, with a locker for 
each man to hold the clothes, towels, &c., heated to drying point by 
steam. A tank of soapy water might answer better than soap cakes. 
That was the idea which had formed itself in his mind; and a swimming 
tank, heated by the waste steam, would be a great addition. The 
privacy of Mr. Walker's baths might be worth the cost in his case, 
but would be unattainable at a colliery, where several hundred men 
would use the bath daily and nearly all at once, between the hours of 
three and four o'clock in the afternoon. He was very much indebted 
to Mr. Walker for having led the way in this matter, and hoped to 
try and follow him. 

Mr. Ebnest Tubnbb (London) said there was an effective system 
of bathing in use in the German army, which, however, was subject 
to the disadvantage that the men had no body of water into which 
they could plunge their hands, and no convenience for washing their 
feet. 



On " The Technical Education of PlumberSy' by H. D. Mathias, 

R.P.C., Liverpool School of Science. 

This paper pointed out the importance of the technical educa- 
tion of plumbers; and a long discussion followed on the 
advantages of the examination and registration of plumbers. 



On " Antiseptic Ventilation for Hospitals and Sanitoriums^ by 

S. M. Burroughs. 

The object of the invention or system shown is to first filter 
the air, then to regulate its temperature, then to propel it to 
any room desired, and lastly to render it antiseptic 

After a careful examination of the various systems of venti- 
lation by forced circulation, I have selected that of the Sturte- 
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vant Blower Co., of London, as being most suitable for the 
application of my invention, because it can be made to blow air 
to any part of a building by means of sheet iron or tin pipes. 

The olower consists of a revolving fan having several blades 
parallel to the axis. It can be run by a steam engine which 
can also be utilized for lifts, electric lights, centrifugals in 
laundries, mills for grinding, &c. The waste steam from the 
engine supplies the heat, excepting perhaps for a large building, 
when it can be supplemented oy hve steam. 

1. The air can be drawn down a chimney or shaft, and is 
filtered through a coarse strainer to remove the larger particles, 
and through finer material to take out fine dust, fog, and 
smoke. 

2. If the air is of the right temperature it is drawn directly 
into the blower, but if it requires to be heated, a damper directs 
it into a rectangular box ot sheet iron packed with tubes con- 
taining waste steam from the engine, or live steam from boiler, 
or both. In circulating round these tubes the air becomes 
heated, is drawn through the blower, and propelled through 
main and branch pipes to any or every part of the building. 

3. If only one antiseptic or air medication be desired at one 
time it may be distributed from the main pipe, but a different 
medication can be used for each room if required. 

4. A volatile antiseptic may be conveniently introduced by 
means of suitable mecnanism, by means of which the liquid can 
be made to drop regularly on pure sponge or other absorbent 
or distributing material, from whence it is readily absorbed 
by the current of air. Pinol, eucalyptia, pumiline, creolin, 
carbolic acid, thymol, or other volatile antiseptic, can be readily 
employed in this manner. 

5. If the air is too moist or too warm, it can be both dried 
and cooled by causing cold water to pass through the pipes 
referred to instead of steam. The object of the invention 
is to enable hospital physicians to exactly control the tempe- 
rature and to medicate the air, having previously deprived it 
of dust, &c 

The apparatus is not secret or patented, and can be used 
freely by any one. 

This apparatus constitutes the most economical system of 
heating buildings with which I am familiar. As a system of 
ventilation, it appears to be the most effectual ; while for the 
antiseptic treatment of consumption and germ diseases, also for 
making antiseptic the surgical wards of hospitals, it possesses 
advantages over inhalers and personal appliances, as it does not 
interfere with the natural breathing. 




Mr. S. M. BuBBOUonB (IxtDdon ) naid there n'ss a niacbine working 
very satisfactorily at Snnw Hill Buildmga, Londoc. It made the air 
of all the rooms in the building antiseptic by simply pouring a few- 
drops of the liquid into the receptacle. There was no patent on the 
machine, and it had been used in factories of all sorta where there 
waa much dust. For instance a powerful blower in the neigbbnur- 
hood of a planing machine io a wood factory would immediately 
clear out the dust, and even large substances weighing aa much oa a 
pound, if placed in the blower. 



Mr. Simmons (Bristol) asked if there v 
filter so that there should be no draught. 



3 any control over the 



Mr. 8. M. BcrBKOUOiis (London) said the air was usually directed 
up against the ceiling or across the celling. His experience waa that 
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he got no drauglit at all when the air was Uown in as warm as the 
air of the room. In answer to the furth^ questions he said the 
same apparatus would be useful for the extraction of iitiated air as 
well as forcing in fresh or warm air ; but it was more practicable to 
employ the system of forcing air in. The filter consisted of about 
25 yards of cloth, so arranged that the air passed through it, and the 
dust was coUected. As there was always such a pressure of air 
blown in with a good deal of force from this apparatus there could 
not be any draught coming in from the windows or doors, and that 
would be a Tory desirable thing in hospitals. The air as it came 
into the room was a little warmer than that in the room. That being 
so it naturally went to the top and created no draught. He had 
observed in connection with the blower that when they blew in cold 
air they were likely to feel a slight draught, but with warm air, which 
rose to the top, there was no draught. The air was taken down about 
30 feet, and it could be made to go into pipes for heating, or it could 
be sent direct into the blower if the outside temperature was desir- 
able. K driven by a small engine the blower could attain great 
Telocity, and it could be used to heat as well as yentilate rooms. 
For this purpose it was very economical. If the steam engine were 
used for other purposes, and the waste steam were employ^ for the 
blower, the heat would cost nothing at alL The hot air could be 
blown into any part of the building where desired. 

Sir Douglas Galtok, K.G.B. (London) said that if warm air 
were supplied at the upper part of the room he could understand 
that there would be no draughts; but such a method should be 
attended by some system of extracting the air also, and not merely 
trusting to the chance of escape of air through the windows if they 
were to have a really healthy room. He thought they should have 
outlets to provide the constant circulation of air, without which 
there could be no very satisfactory ventilation. He quite saw the 
advantages in this system, and he should like to have further facts as 
to the point just raised — ^that it was a more economical method of 
heating than that of steam or hot-water pipes. He could quite 
understand that in a hospital ward or school buildings especially a 
system of ventilation analogous to this would produce a circulation, 
and provide infinitely healthier schoolrooms than now existed. To 
the ventilation of schools their attention ought to be very largely 
directed, because they were in a most unsatisfactory and unhealthy 
condition. 
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SECTION III. 

CHEMISTRY, METEOROLOGY, AND GEOLOGY. 



ADDRESS 

By John W. Tbipb, M.D., M.RC.P.E., &o. 

PBESIDBNT OF THB SBOTIOl^. 



** Windsj with some remarks^on their Sanitary Effects.^* 

I HAVE selected this subject for my address, not only as 
it is one belonging to meteorology, but because winds are 
necessar}' to the well-being, if not to the existence of the 
animal world. Thus, if it were not for winds, the air we 
breathe would not be changed sufficiently often to support 
vigorous life. There are also other reasons for introducing 
the subject at a meeting of the Institute, viz., that winds 
frequently carry infectious matter to a distance from the 
source of infection. 

The earth is enveloped by an atmosphere, consisting chiefly 
of oxygen and nitrogen ; but it contams in addition varying 
proportions of aqueous vapour, carbonic acid, various products 
of imperfect combustion, dust, spores, baccilli, and other micro- 
scopic bodies. In its rotation the earth carries the atmosphere 
witn it at the same speed as itself, so that there would be but 
little wind if the surface of the earth were not unequally 
heated by the sun's rays. As the sun is always vertical over 
some part of the earth, on either side of the equator, it heats 
that portion of the earth, and consequently of tne atmosphere 
above it more than elsewhere. And, as heated air is lighter 
than cold, it ascends and creates a vacumn when cola air 
ruslies in to fill its place. There is, therefore, always a lower 
current of air from the poles to the equator, and upper currents 
from the equator towards the poles or other colder regions. 
The latter currents becoming colder in their transit, descend at 
a greater or less distance from the equator, thus creating winds. 
In addition, as the earth rotates more rapidly at the equator 
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than it does at the poles, in consequence of its nearly globular 
shape, the velocity of the atmosphere is about two hundred and 
fifty miles per hour greater at the equator than near the poles. 
As one other result of the varying speed at different parts of 
the earth's surface, all winds have a tendency to be deflected to 
the right. Northerly and southerly winds in the northern 
hemisphere are deflected in a north-easterly and south-easterly 
direction, inducing a north-east trade wind in the northern and 
a south-east trade wind in the southern hemisphere. Where 
two trade winds meet at or near the equator, there is a region 
of calms. The currents returning towards the poles to replace 
the air that has gone towards the equator to form the trade 
winds, assume a more or less south-easterly direction in our 
hemisphere, and a north-westerly in southern temperate latitudes, 
and have been named by Sir John Herschel the " Anti-trades." 

The direction of the winds in the cyclones of subtropical 
seas, is, as regards north and south winds, partly determined 
by the rotation of the earth, but chiefly by unequal heating 
through local causes of limited portions of land or water. 
Where the heated air rises there is diminished pressure, as 
shown by the barometer, and cold air consequently rushes 
in from all directions to fill the vacancy; that which comes 
from the poles travels the slowest, and that from the equator 
more rapidly, owing to the different velocities with whicn the 
surface of the earth rotates. As before stated, the polar wind 
in our hemisphere is a north-easter, and the equatorial a 
south-west wind ; when these enter the place of low Ibarometric 
pressure they assume a cyclonic direction, rotating towards the 
north-west to south-east, and then again to north, or contrary 
to the motion of the hands of a watch. Winds from the west 
or east have no effect on the rotatory movement of a cyclone. 

As the behaviour of land, imder the heating influence of the 
sun's rays, differs much from that of the sea in the reception 
and power of retaining heat, the force of the wind varies very 
much according to the surface on which the heat falls. When 
the rays strike upon water they penetrate to some depth, but a 
large portion of the heat absorbed does not affect the thermo- 
meter, as it becomes latent, and is known as ^^ the specific heat 
of water." The sea and large bodies of water, therefore, do 
not become so highly heated as land with the same amount of 
heat. The water of the sea especially is nearly always in 
motion, and thus leads to the diffusion of heat in the water, 
so that the surface is not so hot as it otherwise would have 
been. Evaporation also goes on with greater or less rapidity 
according to the rate of movement and dryness of the air, and 
thus reduces the temperature of the sea. Land, on the other 
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hand, retains the greatest part of the heat for a time, and gives 
it ofiF slowly, but ooes not become heated to so great a depth as 
the sea. oome kinds of soil hold the heat more than others, 
especially sand and rocky grounds, whilst a wet soil does not 
become heated so much as dry, partly because the moisture 
absorbs much heat, which becomes latent. Ground covered 
with vegetation does not become so hot as it otherwise would 
do, because part of the heat is used in growth and part given 
off by the evaporation of its moisture. 

There is a constant change of wind morning and evening at 
the sea side, forming what are known as land and sea breezes. 
The ordinary theory for these is that in consequence of the 
unequal heating of the sea and land already referred to, the air 
rushes from the cooler to the warmer localities, causing sea- 
breezes by day and land-breezes at night. Mr. Laughton, 
however (Jour. Roy. Met. Soc, Vol. 1), doubts this being the 
true explanation^ as it does not fully elucidate the chief phe- 
nomena of a sea-breeze. Thus, Dampier remarks that the 
effect of the coming sea-breeze upon the water is marked by 
" a fine black curie, which advances slowly, so that it can be 
seen perhaps for an hour before the breeze reaches the shore, 
when it has usually a velocity of not only 5 or 10 miles, but 
frequently of 30, 40, or even 50 miles an hour. Mr. Laughton 
believes them to be winds of propulsion rather than of aspira- 
tion, and that the causes are, nrst, that the heat of the sun 
induces increased evaporation at sea; and secondly, causes in- 
creased elastic force of the vapour in the air, so that pressure is 
exerted on the land air, which is then driven back in the direc- 
tion of least resistance. After the sea air has been pouring on 
to the land until nearly evening, and has ascended high into 
the atmosphere, it becomes comer, and descends towards the 
warmer sea, forming the land-breeze. He says these breezes 
are most marked in the vicinity of well wooded districts, and 
are scarcely perceptible when sandy deserts are near. Mr. 
Blanford (Vade Mecum., part 2, page 70), is dissatisfied with 
this expiration, and offers another, viz., that the air over the 
land having been expanded by the heat, forces its way upwards, 
and thus compels the heavier air to slide off towards the cooler 
sea, causing a locality of high atmospheric pressure some dis- 
tance away. From this place the air flows towards a locality of 
diminished pressure on the heated land. At night a reverse flow 
takes place towards the warmer region, viz., the sea, causing a 
land-breeze. The Rev. F. W. Stow (Jour. Roy. Met. Soc.) offers 
yet another statement, as he says that the direction of the 
wind from the sea obeys Buy's Ballot's law, so that when we 
look to the sea the wind comes from the right and blows along 
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zhe vm!X fine. Whatever the explanation may be, land and 
4^a breezia are generallT met with at sea-side places, and make 
nfA oqIj more pleasant, bat more heaithT, than inland 
especially in summer. This fieqoent movement 
prr/^nts stagnation of the air, increases the eYaporation of 
mrH«tare f rr>m the bodj, and conseqoent remoTal of the effete 
matti^ given off in the perspiration and breath. Winds occor- 
rin^ in the vicinitv of large rivers partake of the good qualities 
fA sea-breezes, bat do not contain so mach oxone or saline 
matter. I mav mention that these breezes are said to be rarelj 
higher than 400 feet above the sarface. As a corroboration of 
this, I mav mention that on the second stage of the £iffel 
Tower, about 450 feet high, there was a calm when the wind 
bkrw strongly on the earth, and on another occasi<m the con- 
trary" happened. These facts are within mv own knowledge. 
Similar otrter\'ations have been made on the Forth bridge. 

Although wind charts show that the wind rarely goes in a 
straight Ime on the earth's surface, yet I believe, as each wind 
nearly always has its peculiar characteristics, that the following 
statements are fairly correct : — 

The direction from which the wind comes influences ma- 
terially our health and comfort. Thus, a north-easterly wind, 
sr> dreaded in this conntr}' in winter in consequence of its cold- 
ness and dr}'ness, usually passes over the northern portion of 
Ka^sia, including Siberia, before reaching us. In summer it is 
often pleasant, but very frequently treacherous, causing colds. 
£asterly winds which come from the direction of Russia and 
Germany are, as is too well kno\^ni, dry and biting, having the 
character of a land wind a little tempered by the German Ocean. 
A northerly wind which blows from the locality of the Arctic 
Ocean, and when somewhat westerly, from Greenland, is cold, 
although bracing to the strong and healthy. Westerly winds 
which come from the direction of Labrador pass over so large 
an amount of sea before reaching us as to have lost most of 
the characteristics of a land wind. Due south, and especially 
south-westerly winds, are essentially oceanic in their character, 
being moist, comparatively warm, and in summer relaxing. 
Much of the moisture and heat are derived from the GiLLf 
Stream. South-easterly winds are drier than south-westerly, 
as they pass over France, and often have their origin in Africa. 
By a dry wind, I mean one capable of absorbing a rather con- 
siderable quantity of moisture before it becomes saturated, or 
nearly so. The feeling of dryness depends not so much on the 
quantity of moisture contained in the air, as on its capacity of 
absorbing more. Thus, a wind at 40*^ F. nearly saturated, will 
contain much less moisture than a wind at 60^ F. not nearly 
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saturated. The former would consequently feel damp, and the 
other dry. The quantity of moisture abstracted from our 
bodies by a wind will not only depend on its capacity of 
absorption, but on its rate of progress, so that a high wind will 
exert a greater evaporating force, with the same degree of 
saturation, than a wind having a lower velocity. 

The results of the intermixture of different winds vary con- 
siderably at different seasons. Thus in winter we often have, 
even when the barometer is high, a heavy rainfall with a north- 
easterly or easterly wind. This occurs usually after the pre- 
valence of fine weather and a southerly or south-westerly wind, 
owing to the cold air causing so great a reduction of tempera- 
ture in the mixed air, as to render it incapable of holding all 
the moisture previously suspended. On the contrary, when 
easterly winds have continued for some time, and a south- 
westerly wind supervenes, a cloudy sky often becomes clear 
and the air drier, in consequence of tne rise in temperature 
and, consequently, increased capacity for the retention of 
moisture. In such cases, the barometer often goes back from 
fair (30 inches j to wet (29 inches). As a rule, however, there 
is dry weather and a rising or high barometer with easterly 
winds, and rain with southerly or south-westerly winds. 

The most convenient arrangement for discussing winds is 
that proposed by Dove, viz., Permanent, Periodical, and Va- 
riable, the latter being the winds of high latitudes. Permanent 
winds include the Trades and Anti-trades, to which I have 
already referred. They are stronger in the South than in the 
North Atlantic, blowing about eight knots in the f onner, and 
six in the latter. The chief Penodical winds are the north- 
east and south-west Monsoons, or, as they are named by 
Blanford, the winter and summer Monsoons. The direction 
of these winds varies to a certain extent, being locally changed 
in India by the unequal heating of the soil, where the south- 
west Monsoon, on reaching the valley of the Granges, is changed 
into a south-easterly wina before passing over the hot surface 
of the Punjab. In China, on the contrary, it assumes a more 
southerly direction. I mention these facts to show that even a 
Periodical wind may become changed in its direction from local 
causes. In the same way the north-west Monsoon is changed 
into a north or north-east wind near Madagascar, and into a 
due west, or nearly so, at Torres Straits. At the time of 
change of the Monsoons, violent storms of wind and rain 
frequently happen. Variable winds are thos^ which occur in 
this country, and, as all will admit, well deserve their name. 
They are not confined to this island, but are felt on those parts 
of the earth's surface which are outside the influence ot the 
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Trades. They vary in their direction and force almost con- 
stantly, in consequence of the varying temperature and conse- 
quently varying air pressure in different localities, as they 
circulate round areas of high or low pressure. 

Mr. Glaisher published a paper in the " Journal of the Royal 
Meteorological Society" (1870), showing the direction in which 
the wind blew in this countiy during 8,765 consecutive hours, 
which I shall now discuss, as well as other tables published by 
the Astronomer Royal for a longer period. I Imve reduced 
them to percentages, excluding calms. 

Pei'centageM of hours during which the wind blew from different points 

of the compass, 

N. N.B. ■. 8.B. 8. B.W. W. N.W. TOTAL. 

Glaisher .. 10-1 12-4 7-4 7-0 7*9 33-1 15-2 6-9 = 100 

Greenwich 1 .^-a 14-4 6-8 6-0 10-3 31-4 11-5 7-3 = 100 
lieports. J 

Averages.. 11-2 13*4 7-1 6-5 9-1 32-2 134 71 = 100 

This latter shows, as might have been expected, that by far 
the most prevalent wind in this country is the south-west, as 
on the average of the two set^ of observations, nearly one-third 
(32*2 per cent.) blew from that quarter. The next most pre- 
valent winds are the north-east and the west, which had the 
same percentages, viz., 13*4 per cent., or, to speak more exactly, 
13*4 per cent, of north-east against 13'35 per cent, of west. 
The fourth place is occupied by the north winds, with 11*2 per 
cent, against 9*1 per cent, of due south winds, and 7*1 per cent, 
of east and north-west winds. As these percentages were 
obtained from a considerable number of observations — and the 
two sets do not differ much except as regards winds from due 
east and west — they maybe regarded as fairly approximative, 
especially as they were taken in the same locality. 

1 now give a table prepared from Mr. Strachan's paper, 
published in the ^'Journal of the Royal Meteorological Society," 
on the percentages of winds blowing from different points of 
the compass on wet and on dry days. The number of observa- 
tions was 3,148, each of which was made at 9 a.m. I have 
given percentages instead of the actual figures as published, for 
more ready comparison. 

Percentctges of observations on rain and wind on 3,148 days, 

TKT'i-V. \ ^' *'**• *• **"• ^ ^^' ^' ^'^' ^^^^^ TOTAL. 

^V^^ I 6-5 12-3 11-0 4-9 14-2 30*5 15*7 4-0 0-9 = 100 
Bain. \ 

Without I JQ.Q 2Q.5 22-3 3-7 7-2 17-2 257 10-3 3-1 = 100 
£Ain. 

The table shows that with a north wind rain occurred on 6*5 
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days, and was absent on 10*0 days; with a north-west wind 
there were 10'3 dry and 4*0 wet days ; and with a north-east 
wind there were 12*3 days on which rain fell and 10*5 without, 
making a total of 22*8 days with, and 30*8 days without rain, 
during the prevalence of northerly winds ; the dryest periods 
being those during which north-west winds prevailed. On the 
contrary, the greatest number of wet days occurred with 
southerly winds, as there were 49*6 days of wet against 28*1 
days without rain. The days in which south-west and south 
winds prevailed showed a smaller proportion of wet as compared 
with dry days than might have been expected, viz., 34*7 rainy 
and 24*4 dry days. South-easterly winds, comparatively, rarely 
occurred ; and the number of wet and dry days were more 
equal, viz., 4*9 with rain and 3*7 without. The days on which 
the wind blew from the north-west were marked with much less 
rain than from any other quarter. ' Under these circumstances 
when anyone proposes to go for pic-nic or any other out-of-door 
enjoyment, I should advise him to select a day on which the 
wind blew from the north-west or the north, unless the latter 
were too cold. 

Local occasional winds extend in some cases over large tracts 
of land or sea, whilst in others they are confined to some small 
locality. The winds to which I refer occur more or less all 
over the world, and are characterized by their violence and 
generally by their dryness. They are hot or cold, according to 
the surface over which they have passed; both of these 
varieties are met with in this country. The Helm wind, which 
occasionally occurs in Cumberland, is a notable instance of one 
kind ; and sudden blasts of hot wind, such as one described by 
Symons, is another. He saw a tract or narrow passage, along 
which everything had been killed by a hot blast which passed 
across the land whilst a friend of his was taking a thermometrical 
observation. His friend noticed the thermometer rise rapidly, 
then felt a pain in the back of his neck, and had to lie down ; 
on rising he saw a narrow path, along which everything was 
withered where previously all was green. 

The Simoom is a deadly wind occurring occasionally in the 
deserts of Kutch and Upper Scinde, as well as in other like 
countries. Dr. Cooke, who lived many years in India, and in 
that part of the country, says it is often sudden and singularly 
fatal in its effects, ^^ invisible, intangible, and mysterious. It is 
a dread to the desert traveller, as it sometimes causes sudden 
extinction of life, both in man and beast, and destroys all 
vegetation. He cites a case in 1851, when some officers in 
Oeneral Jacob's house at Jacobabad were awakened out of 
their sleep by a sense of suffocation and great heat. Next 
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morning the path of the wind was shown by the destmction of 
every green thing in the garden for a width of nearly twelve 
yards, and in a straight line. A native who was caught by 
one, stated that he and two friends were struck down and ren- 
dered senseless by a blast like air from a baker's oven. They 
all recovered after a time. When death occurs the flesh is 
withered and can be plucked from the bones. In one instance 
three out of five persons were killed. 

The hot wind of Australia is better known, as it occurs in 
Sydney and the interior of the country, when the temperature 
rises to 107^ F., or something a little less. Captain Sturt 
says that in Central Australia his thermometer rose to 131° F. 
in the shade. Dr. Mann, who made many observations in 
Natal, stated that he had not known the temperature higher 
than 97°, and that as many as from 26 to 30 hot blasts occurred 
in a year. They always commenced in the middle of the night 
and continued up to 9 or 10 in the morning, when the greatest 
heat was attained. About 12 or 1 at midday rain would begin 
to pour in torrents and the temperature to fall rapidly, some- 
times 30° in half-an-hour. The rain usually continued until 
night, when the atmosphere became remarkably translucent, as 
stars of the seventh magnitude could be seen by the naked eye. 

A similar wind occurs in New Zealand, which is followed by 
what is called a " Southerly Buster,'^ The effects of exposure 
to this is described by Lady Barker (Station Amusements in 
New Zealand^. " The wind is parching and scarcely endurable, 
but at last, when the skin felt as if it were tightly drawn like 
parchment, and our ears and eyes had long oeen filled with 

Sowdered earth, the wind dropped as suddenly as it had risen 
ve days before ; clouds then came iip rapidly with an icy 
breeze, followed in an hour by rain. The following day was 
delicious." 

The Fohn is a hot dry wind which blows in winter in the 
north-eastern valleys of Switzerland. Mr. Laughton (Modern 
Meteorology) says that on a wind driving up a mountain slope, 
its expansion, owing to diminished pressure, causes a corre- 
sponding lowering of its temperature. The moisture is then 
condensed and the latent heat set free, thus warming up the 
surrounding air, making it relatively hot and dry, and forcing 
it into the valley below. The temperature rises sometimes to 
80°, and the humidity decreases to about one-fourth part of 
that which the air could hold. 

The Sirocco is another hot wind which is met with on the 
borders of the Mediterranean, especially the coasts of North 
Africa, Sicily, and South Italy. In Sicily the thermometer 
sometimes rises to 110?. It does not destroy life but destroys 
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temper, and causes an intense feeling of langour and prostration. 
The Khamsin^ a hot wind of Egypt, lasts for forty or fifty days, 
and carries large quantities of fine dust many miles out to sea. 
The Uarmattan is a hot east wind on the West Coast of Africa, 
which blows a reddish dust on to the sails and decks of ships 
far out in the Atlantic. In Spain a similar hot wind is known 
by the name of Solano. 

Warm and hot moist winds are depressing and sedative in 
their action on the system, and diminish the elimination of 
moisture from the lungs and skin, and consequently of the 
organic matters ordinanly given off by these organs. Warm 
dry winds, unless very hot, produce a contrary effect, as they 
encourage the evaporation ot moisture from the skin and lungs, 
being greedy of moisture. When very hot and dry, they 
remove water so rapidly from the body as sometimes to destroy 
life. 

Occasional Cold Winds are almost as numerous as hot winds, 
and when accompanied by fine snow are called Blizzards in the 
United States of America ; the Purga in the Yenessi Valley ; 
and the Bura in Central Asia. They are much more destruc- 
tive to life than the hot winds. In a Blizzard the snow falls in 
the form of fine dry crystals of ice, which do not melt readily, 
thus rendering respiration difficult, and sometimes impossible, 
eventually causing death by asphyxia. In April, 1873, a most 
violent Blizzard occurred in Dakota, when tne wind blew at 
the rate of thirty-nine miles an hour for nearly 100 hours, 
so that no one could leave the house. This, however, was not 
so bad as the Blizzard of January 11th, 1888, which extended 
over Dakota, Minnesota, Kansas, and Texas, causing loss of life 
to more than 100 persons. Many of those who died completely 
undressed themselves, although the wind blew at the rate of 
from forty to fifty miles an hour. The temperature fell 50^ 
in 4 J hours, and 64*^ in less than eighteen hours. On January 
18th and 19th, 1881, a Blizzard occurred in London, when the 
crystals of ice found their way into the passages and rooms, 
although the doors, windows, and shutters were closed. I was 
out in the storm, and on returning found above an inch of the 
fine dry snow on the seat of a railway carriage, which it had 
not wetted. What are known as ^^ Northers in the United 
States are dry cold winds, often accompanied by snow. Mr. 
Russell, in his book on North America, says that the tempera- 
ture during a " Norther " in Southern Texas fell from 81° to 
18^, or 63° in 41 hours. Other cold winds are the Mistral^ 
which blows along the Gulf of Lyons, and is so strong that an 
eye-witness told me that he saw a man blown off his horse, 
waggons overturned, and much damage done to vegetation. The 
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Bora and Tramontana are, like the Mistral, dry and cold, and 
sweep over the Adriatic and adjoining countries. In Peru, in 
a district called Punos, a table land having an elevation of 
13,000 feet, Prescott says that the south-east Trade wind 
becomes so cold and dry before reaching this district, that the 
ancient Peruvians preserved their dead by exposing them to 
its desiccating action. 

Easterly winds in this country are very trying, even to 
healthv persons, and often fatal to the old and young, causing 
more deaths in London, when combined with fog, in one week, 
than the most violent Blizzard. Thus, in three weeks of very 
cold weather with easterly winds, the deaths from inflammatory 
diseases of the luiigs rose from 250 in one week to nearly 700 
in London alone; and in 1886 the deaths from these causes 
increased steadily from 418 in February to 828 in the third 
week of March during the prevalence of these winds. When 
these winds are dry, they act injuriously by causing rapid 
evaporation of moisture from the skin and lungs, ana corre- 
sponding evolution of heat from the body. When cold and 
moist, such a wind acts injuriously by carrying away heat fron 
the lungs and skin by conduction, and not by increased evapo- 
ration of moisture. This is the reason why a combination of 
great cold and fog is felt so keenly. 

The velocity of wind is ordinarily calculated on land from 
Kobinson's Anemometer, which consists of four hemispherical 
cups, firmly fixed on the extremities of two bars placed at right 
angles to each other, bolted together and perforated in the 
centre, so that when mounted on a standard they will revolve, 
and by means of gearing transfer the motion to a recording 
apparatus. The velocity of the rotating cups was supposed 
originally to be equal to one-third of the velocity of the wind, 
but this has been found to be too great; so that rather less 
than 2*5 is the factor for multiplying the velocity recorded by 
the apparatus. Anemometers do not ordinarily record any 
movement of the wind less than three miles an hour, but it is 
evident that records may be obtained by occasional puffs when 
the steady rate of three miles an hour has not been reached. 
A light air is defined by the Meteorological Office to bo a wind 
moving at the rate of eight miles an hour ; a light breeze of 
from 13 to 18 miles an hour; a moderate breeze 23 ; a fresh 
breeze 28; a strong breeze 34; a moderate gale 40; a fresh 
gale 48 ; and a strong gale 56 miles per hour. In a storm the 
wind is said to blow at the rate of 75, and a hurricane of 90 
miles per hour. 

General Greely, in his account of American weather (pp. 
176-77), gives some extraordinary velocities observed in the 
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American Signal Service. He says that at Cape Mendreino 
a velocity of 144 miles an hour was reached in Jan., 1886 ; of 104 
miles at Fort Canbig, Dec, 1884 ; from 90 to 100 miles on the 
North Carolina coast; and at Cape Lookout of 138 miles on 
Aug. 17th, 1879. The following also were recorded; at Pike's 
Peak 112 miles in June, 1881 ; 186 miles on Mount Wash- 
ington, and also the rate for less than an hour of 110 miles on 
March 13th, 1888, at Montreal. In the same book he states 
that he had recorded a velocity of 65 miles an hour in the 
Arctic regions, when the cups were blown away. He estimates 
the gusts to have travelled on this occasion at the rate of 
90 to 95 miles an hour. 

Tornadoes in America usually come from the south-west and 
travel to the north-east. General Greely says that the path of 
greatest violence varies, generally, from 100 to 600 yards in 
width, and from 1 to 50 miles in length ; that its rate of 
motion is between 20 and 50 miles an hour, and the time taken 
in the passage of the immediate centre is between 5 and 10 
minutes, during which the largest trees may be blown down, 
houses and bridges lifted from their foundations, and frequently 
overturned. In a series of tornadoes on Feb. 9th, 1884, above 
10,000 buildings were destroyed, 800 people killed, and 2,500 
wounded. On Sept. 9th, 1884, the value of the property 
destroyed by a tornado in Minnesota and Wisconsin was 
estimated at 4,000,000 of dollars. 

The relations between wind velocities and pressure were until 
lately in a chaotic state of confusion, but, thanks to Mr. Dines 
and his late father, we now have some definite information 
on the subject. They erected a whirling machine, driven at 
various rates by a steam engine. The machine consisted of 
a long bar, supported by stays, carrying plates of different 
shapes and sizes, and, for the purpose of comparison, a uniform 
velocity of 20*86 miles per nour was finally adopted. The 
results showed that with a velocity of 21 miles per hour the 
pressure exerted upon a plane area, of a fairly compact form, is 
about 1^ lbs. per square foot. As the wind pressure up to a 
velocity of 70 miles per hour has been found to vary in these 
experiments as the square of the velocity, the pressure with any 
intermediate velocity can be readily calculated. If we take 
the pressure of 1 lb. per square foot as a basis, it is found that 
a velocity of 17 miles per hour gives this pressure. This varies, 
however, to a certain but small extent according to the size and 
shape of the plate. 

As Beaufort's scale is used not only by seamen, but by most 
meteorological observers, to express the velocity of the wind, I 
give the table adopted by the Meteorological Office, and used in 
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the comparison of weather with storm signals, and by captains 
at sea : — 

Force. Approzlmste Telocity. 

Beaufort's Scala MUm per hoar. 

0. Calm 0— 6 

1. Light Air, or just sufficient to give steerage way 6 — 10 

2. Light Breeze... ] Or that iu which a well-conditioned 

3. Gentle V man-of-war, with all sail set, & clear 

4. Moderate J full, would go in smooth water from 



1-2 knots 11—15 
3—4 „ 16 -20 
5—6 „ 21-25 



6. Fresh \ 

6. Strong 



Or that in /Royals, &c 26—30 

which she I Single-reefed topsails and topgal- 

couldjust J lant sails 31—36 

7. Moderate Gale r carry in ] Double-reefed topsail, jib, &c. ... 37 — 44 

8. Fresh „ chase, full Triple-reefed topsails, &c 45 — 52 

9. Strong „ / and by VClose-reefed topsails and courses.. 53 — 60 

10. Whole Gale, or that with which she could scarcely bear close- 

reefed maintopeail and reefed foresails 61—69 

11. Storm, or that wnich would reduce her to storm staysails 70 — 80 

12. Hurricane, or that which no canvas could withstand, oO miles and upwards. 



There are, of course, serious difficulties, especially in steam- 
ships, in noting according to this scale, but observers on land 
can soon judge as to what place in these scales a wind at a given 
time should be assigned, but as wind comes in gusts, observa- 
tions made only for a short period can scarcely be so useful as 
a continuous record such as that given bv Robinson's or other 
anemometer. Mr. Laughton, however, objects to the velocity 
fixed for a calm as being too high, and says that anything like 
5 miles per hour during a calm would be caused by occasional 
puffs of wind. Also that the highest is too low, as in tropical 
cyclones the velocity frequently exceeds 90 or 100 miles; and 
Mr. Thorn, judging from the damage done in these storms, is 
of opinion that the velocity often exceeded 120 miles per hour. 
This estimate agrees fairly well with Greely's statements. 

Carrying power of winds. — Perhaps the most important 
evidence on this point was afforded by the Krakatoa eruption, 
which occurred on August 26th and 27th, 1883. An important 
volume has been published by the Royal Society, edited by 
Mr. Symons, giving full details of the phenomena. An im- 
mense column of smoke, steam, and ashes proceeded, on the 
26th, from the volcano, and reached a height calculated at 
17 miles by the captain of a vessel out at sea. The dust and 
ashes were caught by the wind and carried round the world in 
13 days, as shown by the haze, the peculiar coloration of the 
clouds at sunset and sunrise, and the greenish colour of the sun 
and moon. After the first passage it was again carried round 
the world in less than 14 days, making the double passage in 
rather less than 27 days, so that it must have had a velocity of 
76 miles an hour. Tne stratum was at first estimated by Mr. 
Archibald to be 121,000 feet, or 23 miles, above the surface of 
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the earth. It appeared to be far higher than ordinary cirri, and 
afforded spectroscopic evidence of being a cloud of solid par- 
ticles. In November the cloud had expanded so as to include 
Europe, having at first been carried in a westerly direction over 
the Indian Ocean, Africa, Brazil, the Pacific, and thence back 
again to Japan. The density and elevation diminished during 
its passage, so that in January, 1884, the highest part had 
fallen from 121,000 feet to 64,000 feet, being a diminished 
elevation of 57,000 feet. The volcanic dust fell on several 
ships in September, 1883, one being more than 3,700 miles 
from the volcano at the time. 

Another instance of volcanic ashes being carried a consider- 
able distance occurred in March, 1875, when several ships at 
sea, and a large area in Scandinavia, extending from the Gulf 
of Bothnia to the West Coast, were more or less covered with 
a deposit of ashes. The matter was fully investigated by 
Professor Mohn, who concluded that they had been brought by 
the wind from the volcano Hecla, in Iceland, which was in a 
state of eruption. Numerous other instances could be given. 

Chas. Darwin, in his " Naturalist's Voyaee Round the World," 
mentions in several places deposits of dust which had been 
carried from 1,000 to 1,600 miles out to sea. On microscopic 
examination of some dust obtained near St. Domingo, it was 
found to consist in great part of infusoria with silicious shells, 
and of the silicious tissues of plants ; and out of sixty-seven 
different organic forms, all but two were inhabitants of fresh 
water. The dust fell on his ship in such quantities as to dirty 
everything on board, to hurt people's eyes, and even to damage 
the astronomical instruments. He remarks (p. 5) : "After this 
fact one need not be surprised at the diffusion of the far lighter 
and smaller sporules of cryptogamic plants." At p. 454, when 
speaking of Keeling Island, six hundred miles from Sumatra, 
he gives a notable instance of this kind. After mentioning 
various kinds of seeds he had obtained, which were unknown to 
the Malays settled there, he says : " All these are supposed to 
have been driven by the north-west Monsoon to the coast of 
New Holland, and thence to these islands by the south-east 
trade wind." The plants he obtained there are common littoral 
species in the East Indian Archipelago, so that the seeds must 
have travelled before germinating oetween 1,800 and 2,400 
miles. The pollen of trees has at times so coated the ground 
as to have been mistaken for a " sulphur rain," as occurred in 
Friesland about sixty years ago ; and showers of fish in inland 
places have been frequently recorded. The fish were usually 
of small size, but a shower of herrings is mentioned as having 
fallen in Edinburgh. The contents of fish ponds have been 
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also caught up by the wind and deposited some distance away. 
In 1804, the wind carried the wheat on a Tetuan threshing 
floor across the Straits of Gibraltar, and let it fall in Andalusia. 
The roof of a house was carried away in a storm, and deposited 
w^hole about one hundred yards away. A loaded waggon was 
lifted off a road over a hedge, and fell into an adjoinmg field. 
Very numerous similar occurrences could be given as to the 
lifting and cariying power of the wind. 

One of the most interesting phenomena connected with the 
carrying jwwer of the wind is the occurrence of water-spouts at 
some distance inland. One lately occurred on High Stov, 
Batcombe, Dorsetshire, and is described in the June and July 
numbers, 1889, of Symons' Monthly Meteorological Magazine. 
About six in the evening, after a storm of thunder and light- 
ning, with but little rain, great waves of water, from 8 to 10 
feet high, rolled down the Batcombe Hills upon the little 
village of Chatmole. Great damage was done, stock having 
been drowned, trees carried away, roads injured for miles, the 
cottagers' furniture washed away, and other damage done. 
An eye-witness described the cause as a solid stream of water, 
about the thickness of a man's body, which washed holes in the 
ground 8 or 9 feet deep. The Rev. H. J. Poole states that 
tne ground above these pits was undisturbed, there not being 
the slightest disturbance of the soil, although below them large 
holes were frequent, Mr. Symons observes that " it is much 
to be regrettecl that no record has been preserved as to whether 
the water was salt or fresh. Our impression is that it was 
probably sea water lifted from the English Channel by a whirl- 
wind and dropped upon the top of High Stoy." These water- 
spouts are by no means uncommon, especially at sea. 
^There is one unpleasaoit experiencrwhich most Londoners 
and residents in large cities and towns have suffered from, viz., 
the quantity of dust, vegetable, and other debris which is blown 
at times by a high wind in our faces, and into the nose, mouth, 
and lungs, to the great injury of the mucous membranes lining 
these passages. Ihave treated many cases of illness arising 
from this cause. In the country hay fever and attacks oi 
asthma are caused by the pollen of grass, and of some other 
vegetation, carried by the wind. 

Winds are also carriers of ozone from the sea and country 
places to cities, and thus counterbalance, to a certain extent, 
mjuries such as those just mentioned. Ozone is oxygen in a 
specially active and energetic state, which bums up much of 
the effete matter given off from the skin and lungs, and renders 
the air more pure and invigorating. When wind charged with 
ozone passes over a city the ozone is removed, as I showed in 



J. W. TAIFB. 255 

1856 and '57, by observations conducted by myself at Hackney, 
and by the late Mr. Burge (Medical Officer of Health for Ful- 
ham), at Fulham. We then found that when wind containing 
ozone blew from Hackney to Fulham I noted ozone and he did 
not, and the contrary with wind from Fulham to Hackney, 

The relations of wind to fog are well worth notice, as most 
fogs are of local origin, and are carried by the wind to the 
places where they occur. Thus, the '* London particular" is 
usually the result of an admixture of mist from tihe Thames or 
sea, with the products of combustion given off from the fire- 
places and furnaces of London. In Hackney we sometimes have 
fogs from the Lee valley and less frequently from the Thames, 
when the wind is scarcely moving the fog remains for a longer 
time than when it is brisk, as the fog is then blown away. 
Occasionally fogs come across the land from the sea as far as 
Hackney, and I have known spray from the sea to destroy the 
leaves of trees at Upper Clapton on the side exposed to the 
blast. I have on more than one occasion passed through a 
mist extending from the sea to London ; and Dr. Bumey i eo, 
in his paper on " Change of air," just published, says that he 
has followed a sea fog from Ryde to Portsmouth, and thence 
by rail to London, where it became a London fog in the south- 
western districts, whilst the eastern districts were clear. He 
also says in his paper, after referring to dust carried by the 
wind backwards and forwards from place to place, and inhaled 
by every one out of doors, " and yet we marvel how infectious 
diseases are spread abroad I" 

I have dwelt at considerable length on this part of my 
subject because I think it explains many otherwise unaccount- 
able outbreaks of infectious diseases. In 1882 I gave evidence 
before the Hospital Commission on small-pox and fever hos- 
pitals, and then stated that I could not in any way account for 
the repeated outbreaks of small-pox in a street parallel with 
the Eastern Hospital, situated 400 feet away, and separated 
from it by the City of London Workhouse, unless they were 
caused by infective matter carried by the air and blown over 
the workhouse. In my report to the Hackney Board of Works 
for the year 1884 I discussed this matter fully, and as I think 
proved that an outbreak which occurred on the 21st and 22nd 
of March in that district had its origin on the 6th and 7th 
of the month, when the wind, after veering about, blew steadily 
at a very low rate of speed, or was calm, viz., about three or 
four miles an hour, in the direction of the localities affected. 
Mr. Power also pointed out in 1882, a similar coincidence as re- 
gards the wind and small-pox outbreaks in the vicinity of the 
Fulham Small-pox Hospital. During the epidemic of 1883—4 
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I identified several outbreaks of the disease in the vicinity 
of the hospital with periods when the wind was moving over 
those portions of the district at a very low velocity. High 
winds seem to blow infective matter away so rapidly, and 
diffuse it so extensively, that probably no harm has happened 
during these periods; but I believe the converse holds good 
when a low rate of wind prevails. Some physicians doubt the 
possibility of small-pox infection being carried more than a few 
feet, but I cannot understand how, if the disease be set up by 
a living organism falling on a soil in which it can develop, 
it should be able to infect a person at 20 feet distance, and not 
at 100 feet, or even at half a mile. Surely a living organism 
cannot be destroyed (oxidised) in its passage through the air 
for half a mile, when the wind is travelling at the rate of only 
four miles an hour, that is to say, in 7^ minutes. The idea 
seems to me preposterous, especially as we know that articles of 
infected clothing and scabs of small-pox will retain infective 
power for months. I believe the reason why zymotic diseases, 
and especially small-pox, are not more frequently spread by the 
wind to be that a certain dose or intensity of the poison, as well 
as a susceptible condition of the recipient, must co-exist to 
set up the train of symptoms constituting an attack of the 
disease. 

Time will not allow me to do more now than to mention the 
spread of diphtheria and some other diseases by the wind, which 
has been insisted upon by several comi^etent observers. I must, 
however, just mention the results of a careful and extended 
investigation as to the occurrence of diarrhoea and zymotic 
diseases in the vicinity of the Thames, which I made some time 
since, and concerning which I gave evidence before the Royal 
Commission on the discharge of sewage into the Thames. I 
then showed that these diseases caused fewer deaths in the 
vicinity of the river than at a quarter of a mile distant from it, 
owing, as I believe, partly to winds blowing away from the 
various streets and courts, the effete matters given off by the 
body, which are, I believe, injurious to health by affording 
pabulum for the growth of low forms of life. There are many 
other points on which I should have touched if I had not 
already exceeded the usual length of an address, and trespassed 
so long on your patience. 



Mr. G. J. Stmons, F.E.S. (London), said that there were one or 
two points on which be would like to say a word or two, because 
one did not like an address of this character to ^ pro forma. There 
was one of which they had had a very remarkable confirmation quite 
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recently, and it was respecting the monsoons. In Worcester there 
was an average rainfall of about ^30 inches per annum, whereas more 
than that quantity fell in Hong Kong in a single day during the May 
monsoon of this year, which fact was a good confirmation of what 
Dr. Tripe had said regarding the monsoon rains. With regard to 
Dr. Tripe's reference to picnics, he might remind them it was neces- 
sary to make arrangements for a picnic a day or two beforehand. If 
they all knew when a north-east wind was going to blow they would 
be in a much happier frame of mind. As to the intensity of mistrals, 
near the Gulf of Lyons there was one remarkable fact that had not 
he believed been mentioned in this country, and he did not think 
investigated fully on the other side of the Channel, namely, the 
tremendous force of wind in that country. Over a line of railway 
running from Cette to Perpignan the wind swept so violently as to 
have overturned several trains as they were running along. True 
there had been isolated cases of trucks being blown over in this 
country. He might mention another thing with regard to the 
velocity of winds. Some people said before the EifiPel Tower was 
constructed that it would be useless, but no one thinks so now. It 
had only been erected a short time when the French Q-overnment 
established valuable meteorological apparatus on the summit, and 
the observations were recorded below, showing something like three 
times the velocity of wind at the summit as at the base, and also that 
the diurnal curve of wind intensity is wholly difiPerent. He would 
also like to make a remark as to the distribution of germs, and the 
opinion expressed by Dr. Tripe as to the condition of the recipient. 
He thought that if their own bodies were in a good sanitary condition 
they might swallow any number of those germs without danger 
therefrom. 



On " Tlie Extension of Public Analysis^* by Charles E. 
Cassal, Public Analyst for St. George's, Hanover Square, 
Kensington, Battersea, and High Wycombe. 

No one who has taken the trouble to consider the state of 
things which existed before the days of the "Lancet Sanitary 
Commission " of 1854-56, and prior to the Adulteration Act of 
1860, can entertain any doubt as to the great benefits which 
have been conferred upon the community by the legislation 
directed against the adulteration of food and of drugs, in spite 
of the tentative character and of the numerous other defects 
of that legislation, and in spite of the inadequate manner in 
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which it has been applied. It is proverbial that things move 
slowly in this country, and although, as a set-oflf against this, 
it is generally asserted, perhaps with justice, that they move 
surely, the profound ana general ignorance upon the subject 
of adulteration is a little astonishing, when it is considered 
that the matter has engaged the attention of £nglish legis- 
lators from decidedly early times, in reference at least to 
the adulteration of particular articles of food. The first 
enactment directed against adulteration in this country dates 
back to 1267, and provision was made for the punishment 
of persons guilty of certain forms of food adulteration in 
1580 and 1604 ; but, it cannot be supposed that the public 
generally had been at all moved upon the subject, until the 
appearance, in 1820, of Accum's celebrated work called 
" Death in the Pot," with a title-page embellished with urns, 
death's-heads, hour-glasses, serpents, and palls : " A treatise on 
adulteration of food and culinary poisons, exhibiting the 
fraudulent sophistications of bread, beer, wine, spirituous 
liquors, cheese, tea, coffee, cream, vinegar, confectionery, 
mustard, pepper, olive oil, pickles, and other articles employed 
in Domestic Economy, and methods of detecting them." And 
the public, if moved at all, were not moved to much purpose 
then, as no general Adulteration Act existed before 1860 ; and 
it is well known that the passing of that Act was almost en- 
tirely due to the startling revelations made by Drs. Hassall and 
Letheby — as members of the Commission previously referred to 
— in the pages of the Lancet, The Select Committee appointed 
by the House of Commons, in 1855, reported as follows as to 
the adulterants discovered at that time: ** Without entering 
into voluminous details of the evidence taken, your Committee 
would enumerate the leading articles which have been proved 
to be more or less commonly adulterated. These are — arrow- 
root, adulterated with potato and other starches ; bread, with 
f potatoes, plaster of Paris^ alurn^ and sulphate of copper ; bottled 
ruits ana vegetables, with certain salts of copper ; coffee, with 
chicory, roasted wheat, beans, and mangel-wurzel ; chicory, 
with roasted wheat, carrots, sawdust^ and Venetian red ; cocoa, 
with arrowroot, potato-flour, sugar, chicory, and some ferru- 
ginous red earths ; cayenne, with ground rice, mustard husks, 
etc, coloured with red lead^ Venetian red^ and turmeric ; gin, 
with grains of paradise, sulphuric acid^ and cayenne; lard, 
with potato flour, mutton suet, a/Mm, carbonate of soda, and 
caustic lime ; mustard, with wheat flour and turmeric ; 
marmalade, with apples and turnips; porter and stout, with 
water, sugar, treacle, salt, alum, cocculus Indicus, grains of 
paradise, nux vomica, and sulphuric acid ; pickles and preserves, 
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With salts of copper ; snuff, with various chromateSy red lead^ 
lime^ and powdered glass ; tobacco, with water, sugar, rhubarb, 
and treacle; vinegar, with water, sugar, and sulphuric acid; 
jalap, with powdered wood; opium, with poppy capsules, wheat 
flour, powdered wood and sand; scammony, with wheat flour, 
cluilky resiny and sand ; confectionery, with plaster of Paris and 
similar ingredients, coloured with various pigments of a highly 
poisonous nature,^* 

This, as a matter of fact, is by no means a complete list of the 
adulterants said to have been detected at that time. It is not 
too much to say that the practice was almost universal, and a 
very striking feature about it was the dangerous character of 
many of the adulterants used. The list as it stands, however, is 
to be thought of not merely as proving the necessity of strin- 
gent legislative action, but as a description of the sort of thing 
which would, with cei'tain exceptions of course, again occur if 
the existing laws were to be repealed or even relaxed. 1 do not 
suppose it will be seriously maintained that the commercial 
morality which devised ancl practised the forms of adulteration 
described, has suddenly vastly improved, and attained a standard 
of excellence upon which the country may congratulate itself. 
Certainly, matters are better now than they were twenty-five 
or thirty years ago, but if this be so, it is not owing to an 
epidemic of virtue in commercial life. If the adulterator is 
more virtuous now than he used to be, it is because he has, to 
some extent, been dragooned into virtue. Indeed, some mem- 
bers of cei'tain trades nowadays not unfrequently make a virtue 
of necessity. We are accustomed to the frequent delivery of 
jeremiads about the spotless tradesman, whose last thought 
would be to undersell his neighbour, or to get anything illegiti- 
mate out of the public, and who has been dragged into court, 
held up to general obloquy, and mulcted in fines at the instance 
of a wicked public analyst — a form of complaint which is the 
more interesting when it is emitted, as is not unusually the case, 
by members of particular trades whose past history in reference 
to adulteration will not bear much investigation. Much of 
course depends upon education and consequent enlightenment. 
It may freely be admitted that some forms of adulteration 
would no longer be employed in the present day, because their 
employment was due merely to ignorance, and no special 
pecuniary advantages were attached to their use ; but it it is 
contended that injurious and even actually poisonous adulterants 
are things of the past, it is only necessary, in order to refute 
the contention, to call attention to our past experience of com- 
mercial virtue in these matters, and to present facts. There is 
no difficulty in finding recent instances. Pepper containing 
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chromate of lead has recently been sold in Bristol ; salad oil 
made up with mineral (or **paraflSn") oil has been seized in 
Wandsworth ; vendors of a sweetmeat called " chewing gum," 
made up with paraffin-wax, have been prosecuted in Birming- 
ham ; sweets coloured with red iron-earths have been taken in 
London ; and there is the extending use of so-called preserva- 
tives, such as salicvlic and boracic acids for perishable foods. 
The adulteration of drugs and the inaccuracy of prescriptions, 
may be cited as further instances. 

It ought surely to be tolerably obvious that what law there is 
should not only be maintained, but that it should be applied as 
extensively as is possible. It is, of course, not likely that any 
change in the law in the direction of relaxation will take place. 
All the tendency of modem legislation is the other way ; but 
the application of the existing law is still absurdly inadequate. 
It is supposed to be an expensive business, and local authorities, 
whose general devotion to the " penny-wise and pound-foolish " 
policy IS notorious, object to spending money in order to insti- 
tute and maintain a really thorough and comprehensive system 
for ensuring the purity of the various supplies which are re- 
Quired by the communities they are supposed to serve. On 
tne other hand, there are not a few members of local authorities 
who appear to think that it is actually desirable for ulterior 
motives — so that, in fact, their own sordid interests may not be 
affected — to keep the Acts against adulteration in the dead- 
letter state. One has only to glance at the annual reports 
of the Local Government Board to become convinced ot the 
necessity of enforcing an extension of public analysis, in so 
far, at any rate, as public analysis is now allowed to go ; that 
is to say, in regard to "foods and drugs." In the whole of 
England and Wales, during the year 1887, only 24,440 samples 
of all kinds were taken for analysis, of which by far the greater 
number were samples of milk. In London generally, calcu- 
lating upon the populations in 1881, about one sample for 
every 596 persons was taken, but in the provinces only about 
one for every 1,228 persons. In two populous districts of 
London, one having a population of 107,850 and the other 
of 17,508, no samples whatever were taken. In another, 
having a population of 36,024, eight samples were submitted, 
of which two were adulterated. Very insufficient attention 
in paid to the large *' stores," of which there are now so many 
in London. Not a single sample was taken in the county juris- 
dictions of Berkshire, Oxfordshire, or Pembrokeshire, and the 
fiiune was the case in not less than seventy-two boroughs — 
including Plymouth, Lincoln, Gloucester, Carlisle, Oxford, 
Colchester, Grimsby, Shrewsbury, Scarborough, and Devon- 
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port. To this black list must be added several other counties 
and boroughs where the application of the Acts was disgrace- 
fully inadequate and, in fact, no better than a farce ; and 
in further quotation from the Board's report, it has to be 
stated that the provincial districts referred to — those where 
no samples were taken and those where hardly any were taken 
—contained in 1881 an aggregate population of more than Jive 
millions. 

The table on the following page shows the total number of 
samples taken in the Metropolis and in each county, including 
boroughs, in 1887, with the populations and the proportion 
of samples returned as adulterated in that year ana in 1886. 
The table, to a great extent, speaks for itself. It would, of 
course, be necessary to make a large number of calculations in 
order to determine with accuracy the relative degrees of inertia 
displayed by the authorities of the different counties, and it 
would hardly be worth the trouble. Some of the figures given, 
however, must appeal to all persons who are not entirely devoid 
of a sense of humour. Dorset, Shropshire, and Anglcsea, for 
instance, with their eight samples apiece (being 1 for about 
20,400 inhabitants in the aggregate), and the proud position of 
the county where one sample was taken which was found to 
be adulterated, thus giving 100 per cent, of adulteration, 
may be especially pointed to. Excluding the Metropolis, of 
the 54 counties in the list, it cannot be said that more than 
14 have made any serious attempts to apply the Acts, and 
these 14 all contain large cities or boroughs. 
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With reference to the percentages of adulteration shown in 
the foregoing table, I think every Public Analyst of experience 
will agree with me that an improved method of taking samples 
would in all probability very considerably affect those per- 
centages in the direction of increase. To place the taking of 
samples in the hands of country police constables, as is done 
in most counties, is a good way of still further lessening the 
value of the Acts, and is a factor which, without doubt, affects 
the percentage of adulterated samples detected. 

Smce we are in Worcester, it may not be amiss to point 
especially to the Worcester returns, and I venture to express 
the hope that our visit here may do something in the direction 
of improving the existing condition of things. 

In 1887, in the county jurisdiction of Worcester, with a 
population, according to the census of 1881, of 308,810, 
133 samples were taken for analysis, of which eight were 
returned as adulterated. In the borough of Worcester, with a 
population of 40,354, sixteen samples were taken, and one was 
reported as adulterated. In Kidderminster, with 24,270 popula- 
tion, nineteen were taken, and nine of them were adulterated. 
In Bewdley and Droitwich no samples were taken (populations 
respectively 3,088 and 3,761). So that in the whole county, 
including four boroughs, with an aggregate population of at 
least 380,283, only 168 samples of all Kinds were taken, of 
which 18 were reported against, giving a percentage of 10'7. 
Surely, this is hardly a creditable state oi things, and it is 
but a poor excuse to say that other places are worse. The 
number of samples taken was equal to one for every 2,263 per- 
sons. With regard to the percentage of adulteration detected, 
I venture to think that the remarks previously made about the 
method of collecting samples will apply here with some force. 
There can be no doubt, from the lessons of past experience, 
that a very different story could be told after the application 
of some improvement in this direction. 

I desire tnen to insist upon the necessity of largely extending 
the public analysis possible under the existing Acts of Parlia- 
ment. I believe that in this respect I have the sympathy of 
my colleagues, the public analysts of the country. I trust that 
we shall be able to enlist the sympathy and the support of the 
public generally. There are few offices perhaps more thankless 
than that of the Public Analyst — few, if any, public offices the 
work of which it is more difficult for the public to appreciate, 
hedged about as it is by all sorts of technical matters incompre- 
hensible to the lay mind ; but in spite of misunderstanding and 
misrepresentation, and of opposition both active and inert; 
despite the dense atmosphere of ignorance in which we live. 
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which it is necessary in some degree to pierce and lighten ; 
and with all the narrow sordid interests which have to be over- 
come, I cannot believe, with some of my friends, that we shall 
remain unsupported in our endeavours to bring about sub- 
stantial and pennanent improvement. We desire to see an 
adequate application of the existing law; but not this alone, 
for an extension of public analysis far wider than is possible 
under the present law must be fought for and obtained. 

In Great Britain the Public Analyst can only deal officially 
with '* foods and drugs." I contend that an extension and 
amendment of our legal machinery is required to enable him to 
deal with a large number of articles, trie manufacturers and 
vendors of which at present enjoy a free hand to do with the 
public as they please. It is not to our credit that the first 
steps in the direction of such an extension have been taken 
by other nations, and that we should be compelled to cite 
them as examples for imitation, and to compare their more 
comprehensive laws with our own, greatly to the disadvantage 
of the latter. Such comparisons might here be made, but it is 
impossible within the limits of this paper to enter fully into a 
question which presents so wide a neld for discussion, and I 
cannot do more than give such indications as may serve to 
prove my point. 

The term " adulteration," as generally understood, does not 
adequately describe the moral and l^gal offences which, for 
want of a better word, it is convenient and desirable to desig- 
nate by it. The popular idea is that adulteration means nothing 
more than the mixing of some extraneous matter with an article 
of food or with a drug. In the absence of a better, it would 
be convenient to use the word to apply to all cases where any 
article whatever, designed for human use, on the ground of 
possible injuriousness to health and on the ground of fraud, 
or again, on account of ignorance, (a) has had any constituent 
omitted or removed wholly or in part ; (b) contains any foreign 
substance giving it a fictitious value or lowering its real value, 
by respectively increasing or decreasing its bulk, weight, or 
strength, or altering its nature or quality ; (c) is an imitation 
of, or substitution for, another article ; and (d) contains any 
substance which can be certified as likely to be dangerous or 
injurious to health. It is necessary to distinguish carefully 
between an article which contains impurities, and an article 
which has been purposely adulterated. An article of food may 
be of inferior quality, and it may even be unwholesome, without 
necessarily having been adulterated, and it may come under the 
only possible definition that can be applied to it under the 
existing law : careless manufacture, use of damaged or inferior 
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materials, non-maturity, commencing decomposition, and so 
forth, may render a food product unwholesome and inferior; 
and while, as a consequence of such causes, adulteration may be 
constituted by the presence of certain specific substances, or by 
the existence of impurity beyond a certain limit, it is important 
that clear distinctions should be drawn between inferiority, 
unwholesome inferiority, and adulteration. 

The Public Analyst appointed for a district, in addition to 
the analyses which he is now empowered to make, should have 
placed in his hands, officially, the examination of the gas and of 
the water supplies in his district. As things at present stand, 
the examination of gas in the metropolis is carried out to an 
extent far less than is desirable by gas-testers appointed by 
the County Council, who are far too few in number, and who 
are paid an absurdly small remuneration. In some places the 
Medical Officer of Health is supposed to examine the gas. 
This is a mere figment, and in any case he is under no circiun- 
stances the proper officer to be entrusted with* this work. In 
the provinces, as a general rule, the official examination of gas 
is either not carried out at all, or it is a mere farce. As re- 
gards water, the metropolis is flooded with reports, very useful 
and excellent in their way, upon the water supplied from the 
mains ; but analyses of water from the cisterns of houses — a 
thing continually required — is again a matter that is shelved 
or bungled. In the provinces, water analysis, too, is placed, 
most improperly as a matter of principle, in the hands of the 
Medical Officer of Health ; and at this 'point 1 beg to be 
allowed to say that, in my opinion. Medical Officers of Health 
should have nothing to do with analysis, except in regard to 
interpreting the results of professional analysts. The appoint- 
ment of Medical Officer of Health, further, should never be 
combined with that of Public Analyst. Even when the medical 
officer is competent to carry out the work, which (and I say it 
with all respect) cannot be said to be universally the case, the 
working of one of the two appointments must suffer, for they 
have nothing, or hardly anything, in common. They do not 
require the same kind of training, experience, or personal 
qualities, and their combination is accordingly liable to lead 
to abuses of various kinds, such as the farming-out of analytical 
work to a cheap chemist, or of hygienic work to a cheap doctor. 

There are, it is true, questions relating to probable or possible 
production or propagation of disease, upon which a Public 
Analyst has obviously no business to express official opinions. If 
he does so he is not unlikely to commit himself seriously. Local 
authorities should be guided in their action, in cases where 
the expert knowledge of three distinct professions is involved, 



266 THB EXTEKSIOlf OF PUBLIO AITALYSIS. 

by competent representatives of those three professions — that 
is to say they should be guided by the combined advice of the 
Physician, the Public Analyst and the Engineer ; and not by 
that of any single presumably phenomenal member of any one 
of these professions, who is supposed, upon more or less unsatis- 
factory evidence, to be in full possession of the knowledge and 
experience of the other two. 

Patent medicines, the various quack nostrums, hair-dyes, 
soaps, cosmetics, and the large class of similar articles about 
which our most imaginative advertisements are concocted, should 
be made liable to seizure by Inspectors, and examination by 
Public Analysts; and where, as would be very commonly 
the case, absolutely poisonous substances or ingredients likelv 
to be injurious to health were found, their vendors should 
be subjected to severe punishment, and the fullest publicity 
given to the case. A similar course of action should be 
adopted with articles of clothing, with reference to the mate- 
rials of which they purport to be composed and to the dyes 
which have been placed upon them. The use of certain sub- 
stances having been prohioited by law, their discovery should 
be made punishable ; this is the only way of dealing with the 
matter. Poisonous dyes, poisonous paints on articles of deco- 
ration, such as wall papers ; or upon children's toys, which are 
frequently loaded with pigments of the most dangerous descrip- 
tion, should not be permitted to be used at the sweet will of 
any manufacturer, as is now the case. I have over and over 
again found arsenic, for example, in articles that were in daily 
use, and that in large quantities; for instance: in certain 
muslins — sold in London by hundreds if not thousands of 
yards — in children's butterfly nets, in gloves and other articles 
of dress, and my experience in this respect can be amply 
confirmed by many of my colleagues. The Committee of the 
House of Conunons, upon whose report the Sale of Food and 
Drugs Act of 1875 was framed, reported that the public 
appeared, so far as foods and drugs were concerned, to be 
cneated rather than poisoned. This is true perhaps about food ; 
it is not true about drugs ; and it is not too much to say that 
as regards numerous articles at present untouched by public 
analysis the public are poisoned as well as cheated. To take 
another example : the vendors of the different kinds of rubbish 
sold under the name of "disinfectants," and with which the 
uninitiated feebly attempt to combat the spread of disease, 
should be made amenable to some sort of control. None can 
be better than their seizure by an Inspector, and their public 
condemnation by an authorized and responsible officer. 

The connection between public analysis and sanitary science 
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is a very intimate one, although, perhaps, not always very 
ob\'ious. The adulteration of drugs, for instance, has of course 
a very direct and evident bearing upon public health ; the 
adulteration of milk with water has again many well-known 
bearings in this direction ; but when the evil is extended over 
a wider field, as it were, the serious import of adulteration in 
sanitary science is not^ at first sight, so plain. Yet, to prevent 
the food of a community from being systematically robbed of 
apart of its nutritive value; to prevent the inhabitants of a 
country from being provided with clothing, the protective value 
of which is not wnat it is expected to be, or which contains 
materials directly detrimental to health ; to prevent, in fact, an 
insidious kind of competition which may have many ulterior and 
unexpected ultimate effects upon the health of a people, may 
justly be regarded as a very important function of a Ministry 
of Health, if such were brought into being. And while one 
of the great benefits of the present law and of any extension 
of it is to be found in the prevention of the under-selling of 
the honest tradesman by dishonest competitors, these matters 
will necessarily still be dealt with most conveniently, and, in 
most instances, appropriately, by sanitary authorities. 

An extension of public analysis in the general direction, 
which I have not been able to do more than indicate, if it is to 
be of real and full service to the community, must necessarily 
be carried out with a more intelligent appreciation of the heavy 
responsibility attaching to the outies of both public analysts 
and inspectors. Even as it has been, and as it is, the public 
analysts, by their work, have powerfully influenced for good 
some of the most important trades. The extension of public 
analysis ought to mean, and would mean, a far stronger and 
more widespread control over the trade morality of the country. 



Dr. J. W. Teipb (London) said one of the most useful points on 
which the discussion might turn, not to the exclusion of any other 
point, was as to the necessity of some alteration in the law regarding 
the unlimited sale of articles of food and patent medicines containing 
matters injurious to health. He proposed a vote of thanks to 
Mr. Cassal for his paper, which was carried with acclamation. 

Mr. J. Willis Bund (London) said he would not like the state- 
ment Mr. Cassal made as to the magistrates of Worcestershire to go 
out to the world uncontradicted. As a magistrate of the county, 
and one who had had a good deal to do with the Executive Com- 
mittee of the County Magistracy, he felt rather jealous of the honour 
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of the county. He would not be doing his duty to his fellow 
magistrates if he did not explain why it was the number of samples 
taken in the county was so small. The Act was carried out by the 
police ; and they only acted when a purchaser complained to them. 
The conduct of the Act had raised the question whether they could 
and ought to act if some one did not complain. The paucity of 
samples taken was owing to the paucity of complaints. He agreed 
that there should be larger powers for interference, but as the law 
now stood they had to find the aggrieved person, who was not easily 
to be found. When they got a complaint, and then only, were they 
able to act under the Adulteration Acts. He ventured to think that 
unless very great care was taken, there would be far fewer samples 
and prosecutions taken in the future than they« had at present. 
Before the Local Government Act was passed the Quarter Sessions 
appointed an Analyst who carried out the Act ; now, there would be 
three authorities : the Court of Quarter Sessions, or magistrates who 
had certain powers with regard to the Act ; the Standing Joint 
Committee, who would give orders to the police ; and the County 
Council, who would appoint the analyst. It was said no man could 
serve two masters : how much less then could he serve three ! It 
was only one instance out of a g^at many where the result of the 
Act would be to divide the responsibility and make the laws less 
aggressive. If an Act could be framed saying that any person selling 
any goods and representing them to be what they were not, should be 
liable to a penalty, the difficulty would be abridged. 

Dr. C. R. C. TicHBORNB (Dublin) said that he felt the objects set 
forth by the reader were perfectly right and just. At the same time 
he had hardly attributed enough to the deterrent influences of the 
Adulteration Acts. It struck him that the analyst had not the power, 
according to the law, of acting himself. He was merely empowered 
to carry out analyses. The Act should be improved in this respect. 
He, the speaker, was analyst in the county of Longford. Action 
there was always taken by the constabulary. There were periodical 
fairs for the sale of horses, and booths were erected in the fields in 
which persons who held licenses were allowed to open. His attention 
to the sale of whiskey there was directed some years ago by a con- 
stabulary officer, who told him that the whiskey was so bad that it 
was allowed to run away after the cessation of business. The reason 
of this was it was only made to last one day, and it would not last 
till the next. When emptied upon the grass at the end of the fair, 
it left a black stain like ink. The so-called whiskey really consisted 
of methylated spirits, sulphate of iron — which turned it black after a 
time — and capsicum. Anything would do for them so that it gave 
the impression that it was a regiment of soldiers going down their 
throats. It was largely sold. A raid was made at one of these fairs 
and thirty samples were taken. In some thirteen of these samples 
prosecutions were taken. Since this occasion they had frequently 
made raids, and they only had obtained three prosecutions. In these 
latter cases it was simply because the whiskey had been diluted and 
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reduced below the standard of strength. The prosecutions had thus 
had a very deterrent effect. The adulteration of the present day was 
much more scientific than it used to be. The adulterations practised 
during the time of the author of "^ Death in the Pot," were now quite 
obsolete. The old practice of colouring pickles with copper was not 
practised in any respectable house. 

Mr. G. J. Symons, F.E.S. (London), did not think that, in the 
matter of adulterations, we were by any means A 1. He recollected 
a rule in Paris which seemed an extremely good one. He saw an official 
notice in a shop window there, stating that the proprietor of it had 
sold something which, upon being taken to the laboratory of the 
municipality, proved to be very seriously adulterated ; and he was 
told that a person convicted of such an offence was not merely 
punished, but compelled by law to place a placard in the front of his 
house to that effect. The cop3ring of this example would be wonder- 
fully preventive of British tradesmen going wrong in the same 
direction. Unfortunately English Acts of Parliament did not usually 
contain such practical preventives. He hoped that if any amend- 
ment of the Act was passed a clause would be inserted making it 
compulsory for the convicted tradesmen to exhibit one of these 
notices. 

Mr. Wetheball (Worcester) said Mr. Cassal had stated the case 
very well from the standpoint of an analyst. Why did adulteration 
exist ? By far the greater reason was that the public desired a cheap 
article, whether it was pure or not. That this Congress would be 
helpful in educating the public taste, and leading them to see that it 
was to their own interest to buy articles which were absolutely pure, 
he fully hoped. There were eight persons out of ten who preferred 
to buy impure mustard : and, if they were supplied, the public taste 
could alone be blamed. He thought it was unjust and unfair to 
convict the retailer, unless it could be proved that he had adulterated 
his goods with the view to gaining increased profits. The bulk of 
samples taken were had from small shops. It was utterly impossible 
for the people keeping them to adulterate one tithe of the articles 
sold ; and if they were prosecuted they were saddling the wrong horse 
thereby. Let them put the penalty on the shoulders of those entitled 
to bear it. 

Mr. Cassal (London), replying on the discussion, said that 
no valid excuse had been brought forward for the inefficient 
manner in which the Adulteration Acts had been applied in Worces- 
tershire. It was no excuse to say that a few samples only had been 
taken for analysis because only a few complaints had been made. 
To wait until complaints were i^ade before taking any action was 
practically to reduce the present law to the level of the Act of 1860, 
which laid upon private purchasers the onus of having samples 
analysed if they thought that they were being supplied with 
adulterated articles. The general public were helpless in this matter, 
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and it was absurd to expect people to make " complaints " who were 
altogether ignorant of what they were being supplied with, and had 
no means of finding out. The plain duty of the magistrates of 
Worcestershire, and of authorities elsewhere, was to appoint and pay 
an inspector or inspectors to carry out the Acts, and it was their 
business to see that those Acts were carried out thoroughly and 
efficiently. It was very obvious that a great many local authorities 
required far clearer notions of their duty to the communities they 
were elected to serve, in reference to the enforcement of the laws 
against adulteration, than they seemed to possess at present. Much 
might be done, if it were possible to bring the pressure of public 
opinion to bear in the direction, at least, of getting the present laws 
adequately applied. Mr. Bund's suggestion that inspectors should 
be empowered to take samples of any articles exposed for sale, so 
that they might be examined with a view of determining whether the 

Eurchaser got what he asked for and had a right to expect, struck 
im (the speaker) as affording an easy way of extending the present 
law so as to allow of a much wider application of public analysis. 
He agreed with Mr. Tichbome that the present Acts exercised a very 
great deterrent influence. This was shown by the enormous 
decrease in the percentage of adulteration since 1875. While 
this was so, he had no doubt, and no person who had any experi- 
ence in these matters could reasonably entertain a doubt, that 
some of the worst forms of the old adulterations would again 
recur if there were any relaxation in the law ; and there was very 
goo^ reason to believe that forms of adulteration which had been 
practically suppressed in those districts where the law was applied, 
still existed in those where it was a dead letter. Apart from the 
punishments inflicted, which as a rule were absurdly insignificant, 
publicity was a very great deterrent. The French system of placard- 
ing the details of an ofEence upon the shop door of an offender, which 
had been alluded to by Mr. Symons, had a great effect. Vendors 
who had been summoned for adulteration were always, and very 
naturally, most anxious to prevent any publication of the fact by the 
press. They were sometimes very assiduous in their attentions to 
the representatives of the press in court. The objection raised by 
Mr. Wetherall was an ola one, and was easily met. The retail 
vendor had his remedy against the wholesale dealer or the manu- 
facturer ; but it was a common thing for the wholesale vendors to 
pay the fines inflicted upon the retailers. Certain retailers simply 
afforded so many channels through which the wholesale vendors, or 
the manufacturers of bad articles, could distribute them at a profit 
over a ^^dde area. He contended, further, that the desire of the 
public to buy cheap things was no excuse for adulteration. This, in 
tact, ought to be self-evident. The objection about mustard was also 
an old one. It was asserted that the admixture of flour with mustard 
was necessary for, and was indeed, desired by, the consumer. It was 
remarkable that if the latter was reallv so anxious to have his mustard 
mixed, the vendors did not publish the fact of the admixture far and 
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wide. They did not do so at any rate when the adulteration amounted 
to 20 or 25 per cent. It was curious that it should be necessary to 
point out that mustard mixed with flour was not mustard ; but the 
mustard question was not the most important one. Adulteration 
should be regarded as a most serious offence, and not as a mild and 
trumpery one as was so frequently the case. 



On " Some Recent Results obtained in the Practical Treatment of 
Sewage," by Percy F. Frankland, Ph.D., B.Sc. (Lond.;, 
Assoc. Royal School of Mines, F.O.S., F.I.O. 

Although it is not difficult to obtain reports, substantiated by 
more or less elaborate chemical analyses, on the efficiency of 
patent processes for the treatment of town-sewage, yet the 
value of such testimonials is generally but slight, inasmuch as 
the experiments upon which they are based have usually been 
made under circumstances of such an exceptional character that 
similar results are rarely if ever realised in actual practice. 

Having recently had occasion to inspect a number of the 
largest sewage works in the country, m connection with a 
proposed scheme for the disposal of the sewage of one of our 
most important towns, it appears to me that the results of this 
enquiry into the daily practical working of the more important 
processes now in operation, may not be without interest to 
those directly or indu^ectly concerned with the disposal of town- 
sewage. 

The sewage works examined were six in number, and were 
representative of all the principal methods of treatment now in 
vogue. For various reasons it will be preferable to refer to the 
several towns by distinctive letters instead of by their names. 
In the case of three of the towns the method of treatment was 
by precipitation only, whilst in the other three the latter was 
supplemented by application to land. 

Treatment by Precipitation only. 

Town A. — ^In the case of this town nine to ten million gallons 
are treated daily, and the only precipitant used is lime, which 
is added in the proportion of one ton to 1,000,000 gallons of 
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sewage. The lime is made into a thin cream, which then 
mixes with the sewage in the pump-well and becomes thoroughly 
incorporated with it in the process of pumping. The mixture 
then flows into a series of twelve depositing tanks, of a total 
area of 71,270 square feet, or 1*75 acre, and of an average 
depth of six feet, the cubical contents being 2,500,000 gallons. 
The sewage has thus to pass a distance of 1200 feet through 
the tanks, and this passage occupies about two hours. The 
tanks are divided from each other by walls, over which the 
sewage flows. As indicating the distribution of the precipitate 
it should be mentioned that the flrst four tanks are cleaned out 
consecutively about every fourth day, the fifth and sixth about 
every seventh day, whilst the remaining six scarcely ever require 
cleaning. 

From the analyses given below, through the proportion of 
chlorine it appears that the samples of effluent collected were 
all derived from somewhat weaker sewage than that represented 
by the sample of raw sewage. The suspended matter in the 
effluent sewage, however, may be taken at about two to three 
parts per 100,000, and of this about one half was organic in 
nature. 

Towns B and C. — ^These two may be considered together^ 
inasmuch as the method known as ** intermittent treatment'* 
with lime alone is practically the same in both. At town C, 
the daily quantity of sewage dealt with is 10,000,000 gallons. 
The sewage receives fifteen cwts. of lime per 1,000,000 gallons, 
the lime being as usual added in the form of cream. The 
precipitation takes place in a system of no less than thirty tanks, 
the important distinguishing feature being that a period of 
perfect rest is given to the sewage in each tank. Each tank has 
a capacity of 50,000 gallons, the total tank-capacity being 
1,500,000 gallons. The method of working consists in filling 
four tanks simultaneously, this occupies upwards of sixteen 
minutes ; after about twenty minutes complete rest, the liquid 
is run off through a floating exit-pipe, from which it parses 
over a weir in a thin layer, and then downward through a filter 
which is constructed of lumps of coke, to a depth of about two 
feet, after which it passes upwards through a similar layer of 
coke. The coke in these filters is changed about every three 
months. The process of drawing off the clarified liquid from a 
tank takes about two hours, but it is considered advisable to 
allow even longer. 

The analyses given below show that this complicated system 
of intermittent precipitation yielded results very similar, but by 
no means superior, to those obtained by the simpler method 
of continuous precipitation adopted in the case of town A. 
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Moreover, the process of filtration through coke, as carried out 
at these works, appears to deteriorate rather than improve the 
character of the effluent. 



Treatment by Precipitation and Subsequent 

Application to Land. 

In the case of the three other towns visited this compound 
method of treatment was in operation, but in order to be able 
to compare the efficiency of the methods of chemical treatment 
with those adopted in the three towns referred to above, the 
effluent from the precipitation -tanks, as well as that from 
the land, was in each case submitted to separate chemical 
examination. 

Town D. — Here the sewage of 50,000 inhabitants, amounting 
to 2,000,000 gallons daily, is treated with 13 cwts. of quick 
or one ton of slaked lime and 18 cwts. of sulphate of alumina. 
The sewage first receives the requisite amount of sulphate of 
alumina, after which the lime is added, a thorough mixture 
being effected in a special tank of small dimensions. The 
treated sewage then flows into eight tanks arranged in parallel 
series, each tank being 5 ft. 6 in. in depth, and having a capacity 
of 120,000 gallons is not subdivided by any partitions. Thus, 
although a given volume of sewage only passes through a single 
tank, still the total tank-capacity is so large in proportion to the 
volume of the sewage, that the rate of passage through the tank 
is extremely slow. 

On referring to the analyses it will be seen that this extremely 
simple arrangement also yields an effluent containing as little 
suspended matter as that from any of the more complicated 
systems of tanks already referred to. Two out of the eight 
tanks are daily completely emptied, and yield 74 tons of wet 
sludge. It is worthy of notice that at these works a ready sale 
for the pressed sludge is obtained at the rate of about Is. a load, 
and in point of fact, at the time of my visit there was little or 
no sludge on the premises. 

The effluent from this process of chemical treatment then 
passes on to a plot of land eight acres in extent, and laid out in 
intermittent filters, underdrained at a depth of 4 to (> feet. 
This land yields seven crops of rye-grass annually, and realises 
from £2 to £3 a week. 

The chemical examination of the effluent from this land shows 
that, whilst the proportion of suspended matter is undiminished, 
the dissolved organic matter has undergone very considerable 
reduction. It is evident, however, that the area of land is 

8 
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insufficient to completely deal with the quantity of sewage 
applied to it, inasmuch as the effluent is quite free from 
nitrates. 

This town affords a very striking and interesting example of 
sewage-treatment, both by chemicals and filtration, the method 
of precipitation being remarkably simple and compact, whilst 
the area for filtration pui'poses is exceptionally small. 

Town E. — In the case of this town, the principal purification 
relied uiH)n is the application to land, towards which the 
chemical treatment is merely a preliminary operation. 

The sewage, about a third of a mile before reaching the 
works, receives an addition of lime to the extent of about 16 
cwts. per 1,000,000 gallons. On reaching the works the treated 
sewage divitles into thi'ee large tanks arranged in parallel series, 
and in passing through which precipitation takes place. 

Kefei-euce to the analytical table will show that the efiiuent 
from this single-tank precipitation contained only a small 
proportion of susi)ended matter, whilst the organic matter in 
solution was scarcely reduced at all. The effluent from the 
tanks is then distributed over the land by way of iiTigation, 
each acre receiving on an average the sewage of 400 or 500 
persons. The soil is extremely well suited for the purpose, 
being gravelly throughout, and is drained to a minimum depth 
of 4 ft. 6 in. The farm is made to yield a very varied produce ; 
thus — milk is a large and increasing item, a considerable portion 
of the area is devoted to mangolds, swedes, and Kohl rabi, 
another large fraction to market garden produce, another to 
Italian rye-grass, another to cereals, besides a large part laid 
down as pasture. 

A sample of the effluent from the land was collected, and found 
to be almost free from suspended matter, whilst the organic 
matter in solution was also very largely reduced. As evidence 
of the liberal allowance of land given to the purification of the 
sewage, a very large proportion of nitrates was found in the 
effluent, which in tnis respect presented a marked contrast to 
the conditions existing in the case of town D, where the sewage 
of about 6,000 persons is applied per acre. 

Town F. — In the case or this town the allowance of land 
for purification is even greater than in that of town E, inasmuch 
as only the sewage of about 300 or 400 persons is appUed per 
acre. 

The method of chemical treatment is varied, sometimes lime 
and sulphate of alumina being used, whilst at other times, 
especially in summer, Hme and refuse carbon are employed. 
The lime is added first (about 16 cwts. per 1,000,000 gallons), 
and then the sulphate of alumina (about 5 to 10 cwts. per 
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1,000,000 gallons) ; the carbon is employed in about the same 
proportion as the lime. 

After thorough mixture taking place during the process of 
pumping, the treated sewage passes into six tanks arranged in 
two parallel sets of three. In these tanks a period of perfect 
rest is given, which varies in duration according to the quantity 
of sewage coming down. The clarified liquid is drawn off by 
means of floating arms, and then passes on to the land. The 
mode of application consists in causing the sewage to How 
twice over the surface of the land, as the attempt to filter it by 
under-draining proved very unsuccessf ul, in consequence of the 
heavy nature of the soil. 

Tne principal produce of the farm is Italian r3''e-grass, which 
is cut five times annually; there are also smaller plots under 
oziers, mangel-wurzel, and market garden produce. 

Two complete series of samples, taken on two different days, 
were submitted to analysis. On the first occasion lime and 
sulphate of alumina, with a quarter-of-an-hour's rest in the 
tanks, were employed, whilst on the second day lime and carbon 
were used with half-an-hour's rest in the tanks. The results 
obtained were essentially similar on both occasions ; in neither 
case was the removal of suspended matter, by precipitation, very 
satisfactory, whilst a marked reduction in the proportion of 
dissolved organic matter was effected. In both cases the 
effluent from the land was almost quite free from suspended 
matter, and the dissolved organic matter was very greatly 
reduced. 

General Conclusions. 

The six examples described above may be taken as fairly 
typical of the average performance of some of the best managed 
sewage-works in the country. 

The results show that if the only object of the treatment is 
the production of a fairly clear effluent, this can be satisfactorily 
attained by a number of processes of chemical precipitation. 

As regards the chemicals employed, there would appear to be 
distinct evidence in favour of the use of sulphate or alumina 
along with lime, as by this means the dissolved organic matter 
is generally more reduced than if lime alone be employed. In 
no case, however, can any very great reduction in the pro- 
portion of dissolved organic matter be secured. 

As regards the execution of these precipitation processes, the 
method of subsidence under complete rest, at any rate as at 
present carried out, appears to have little to recommend it ; for 
although unquestionably correct in theory, it is difficult in 
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practice to afford rest of sufficient duration for the advantages 
to come into plav ; whilst the far greater complexity both of 
construction ana management which this method entails are 
very much against it. In none of the three towns in which 
this method was in operation was the effluent remarkable for 
its freedom from suspended matter. 

In practice the greatest success is to be anticipated by 
employing the maximum capacity in a single tank of moderate 
depth witnout partitions. In short, let the whole of the avail- 
able money be devoted to the acquisition of the largest system 
of tanks, of the simplest construction and requiring the least 
attention. 

In cases where not only a clear effluent, but also one as free 
as possible from dissolved organic matter is required, we must 
resort now, as heretofore, to the application of the sewage to 
the land. In such cases, however, the sewage should invariably 
be submitted to a preliminary process of precipitation. 

As regards the amount of sewage which can be safely applied 
to a given area of land, this must depend mainly upon the 
nature of the soil; but in all cases the guarantee of active 
oxidation should be demanded in the shape of a marked pro- 
portion of nitrates in the effluent. 

\_For discussion an this paper see page 282.] 



On "-4 Suqqested Standard for Effluents from Sewage Works^^' 
by J. W. Willis-Bund, F.Z.S., Chairman Severn Fishery 
Board ; Vice-Chairman Worcestershire County Council. 

It is now generally admitted that by means of well-designed 
and effective sewage works, it is possible to purify sewage 
effluents to almost any extent that may be considered desirable ; 
the question of the degree of purity being dependent on the 
amount of expenditure m respect of the means of purification, 
as to what the degree of purity should be, doctors disagree. 
The Rivers* Pollution Commissioners recommended certain 
standards, which have subsequently been inserted in various of 
the Bills for the Prevention of River Pollution ; but neither 
l^arlianient or the public have accepted these standards as the 
proper test. The prevailing idea seems to be that no specific 
standard of purity should be required, but that it should vary 
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in accordance with the reqnirements of tlie locality, that a very 
low standard would be sufficient in the case of towns on such 
rivers as the Aire, Calder, or In^ell, while on a clear-flowing 
river a much higher standard should be required. No two 
authorities are, however, agreed in saying what that standard 
should be. Admitting as a general principle that the standard 
should vary according to locality, I venture to suggest that, 
to fully carry out the principle, the standard should be, that the 
effluent should be purified to such an extent that no effect wuU 
be produced upon the fish that frequent the stream into which 
the effluent flows. The effect on the fish that are found in 
each river being the test of purity for each place, it being laid 
down as a fimdamental principle that the effluent should be 
purified to the extent that it produced no result on the fish. 

At first sight this seems a veiy small matter, and one that 
most sanitarians would have no difficulty in agreeing with, but 
when the details of the matter are considered it will be found 
to rive rise to some serious considerations. 

The rivers of the country may be divided into those in which 
members of the Sabnonidcp are found, and rivers where they are 
not ; curiously enough up to the present time, with one exception, 
all sewage works have been placed on rivers from which SalmonidiB 
are absent. The case of York, which is now under consideration 
of the Local Government Board, is, I believe, the first case of 
sewage works on a salmon river. It therefore forms a new 
departure, and it is with reference to it that the proposal 
contained in this paper was originally suggested. 

It is well known that for a long time past it has been the 
fashion to say that the effluent from sewers does no injury to 
fish or fish life, because fish are often seen feeding at the 
mouths of sewers. If sewers only discharge a limited quantity 
of crude sewage in a fresh state into a river, it may be admitted 
that little if any harm is done, but the admission must be made 
subject to two important qualifications; (1) that the matter 
discharged is sewage, i.e.y night soil comparatively fresh, and 
that no large quantities are allowed to accumulate and putrify 
in the sewer or near its mouth, and (2) secondly, that the class 
of fish usually found near sewers and drains or near sewage works 
are what are usually known as coarse or whit« fish. With the 
exception that occasionally an old trout may be found at or 
near the mouth of a sewer, it is the fact that the Salmonidce 
do not feed at the entrance to sewers, and are not found there. 

It has often been urged as a test, proving that the discharge 
into rivers from sewers or sewage is harmless, that fish may 
cither be found near the sewer, or that if placed in the effluent 
they will live in it. The fallacy of the argument lies to some 
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extent in the way the question is stated. Some fish may be 
found near sewers, some fish may live in the effluent from 
sewage works ; but the deduction made from this, that all fish 
like sewers and all fish will live in sewage effluents — is a very 
different proposition. 

Speaking broadly, the fish that inhabit the English rivers are 
divided into two great classes, Cyprinidce^ or fish of the Carp 
family, and SalmonidiiBj or fish of ttie Salmon family. The first 
are resident in fresh water; the latter comprise migratory 
species. The first are far more tenacious or life than the 
second, and will live and even thrive under circumstances in 
which the second would die at once. Curiously enough, sewage 
experiments have been made almost exclusively on members of 
the CyprinidoBy and usually on fish that are the hardiest and 
most difficult to kill of that family ; and yet more curiously, 
the fish usually selected for experiment is a fish not indigenous 
to British waters, but one of the hardiest of all the Cyprinidce^ 
the gold fish. It is difficult to say in what amount of impurity 
a gold fish will not live. In this country he is never seen in really 

Eure water; the water in glass bowls and aquaria, in which 
e usually dwells, are certainly not to be classed as standards of 
purity. Yet it is on this fish that the experiments of the effect 
of sewage and impure effluents are usually made ; not probably 
with any dishonest intention, but because the gold fisn can be 
bought more cheaply and more easily than almost any other 
live fish. 

It may at once be said that experiments with gold fish, even 
if most honestly carried out, are worthless for any fish but gold 
fish, and as gold fish are not found in most British rivers, such 
experiments are worthless for British rivers. 

If, however, the gold fish are laid aside and some other of the 
Cyprinidce taken — roach, dace, or chub, the experiments have 
hardly a greater value. Leaving out of consideration the 
fact that the fish forming the CyprinidcB are comparatively 
valueless when contrasted with fish forming the SalmonidaSy and 
that it is unfair to estimate the damage likely to occur to the 
fish from the damage that will happen to the least valuable 
sorts. It is equally unfair to take tne hardiest and strongest 
fish to test the effect of a pollution on them, and ignore its 
effect on the more delicate kinds. The true test is the 
effect of the effluent on the most delicate fish found in the 
river, and this will be its effect on the Salmonidas^ not on the 
CyprinidcB, No one with any knowledge of fish life will deny 
that CyprinidcB are much hardier and will live under much more 
unfavourable conditions as to water, than the Salrnonidce, Carp 
may be found living in water so thick from impurity that it 
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could ahnotit be cut with a knife. SalmonidcB will only live in 
water that i» practically pure. A practical instance of this is 
that tho kiH.'pers of aquaria always select Cyprinidce^ and not 
iialmonidtf*y for the purpose of stocking aquaria. 

Am far as I am aware, no data have oeen published giving the 
rcHult of i*eliable experiments on different kinds of fish with the 
mmw i)ol luted water. As far as my limited experiments go, I 
liliimUl classify our CyvrinidcB in this way : the hardiest are carp 
and toncli, the rest in tnis order, namely, roach, chub, dace, bleak, 
gudgiH>u, minnow. In rivers that contain only CyprinidcBj the 
teat of the effect of an effluent from sewerage works, would be 
what effect would it produce on the above fish in the reverse 
oriler — beginning with a minnow, if minnows are found in the 
river, and finishing with a carp ; not beginning with a carp 
and finishing with a minnow. It would be necessary to ascer- 
tain precisely the different kinds of fish inhabiting each stream, 
and then the effect on each kind might be ascertained — not 
merely by ascertaining if they would live in the effluent, an 
experiment of very small value — but how far it affects the fish as 
to their breeding, their size, and their food. Hitherto the idea 
has been does the effluent kill or not ; but this is not the ques- 
tion ; killing is only one of the ways in which pollution affects 
fish ; their breeding is affected by the deposit on the spawning- 
be<U, their size, from the lack of food or from the unwholesome 
food they get — their food the destruction of the various forms 
of life that they feed on. In a stream I am acquainted with, the 
effect of a pollution from a mine is not to kill the fish, they are 
as plentiful as ever, but to cause a great decrease in quality, 
size, and condition ; a fact I put down to the destruction of some 
item of the food supply, or its general decrease. 

If injury to fish is taken as the test, and taken in the way I 
huvo ventured to point out, it will make a minute study, far 
move minute than any we have yet had, of the fonns of life 
in our rivers, absolutely essential before any standard of purity 
dill be fixed upon. 

Hitherto, the rivers on which sewage works have been erected, 
have either had no fish at all in them, or have had the hardiest 
lueniber of the Cyprinidce, In this class of rivers it would be 
unfair to compel the Local Authorities to give such a standard 
of purity to the effluent as was not required by the facts of 
the cjise ; and on any class of rivers it might well be that the 
Local Authorities should not be asked to create a purer effluent 
than is necessary for the fish now inhabiting the stream, and 
lihould not be bound to regard the fish that might inhabit the 
iiti\)aui when it became pure. Conceding this the test as to all 
rivuTH would be : (I) for those containing no fish ; (2) for those 
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containing fish, and this last would be subdivided as to rivers 
containing Cyprinidce and Salmonidce, 

I have left the salmon rivers to the last, because in these a 
new set of considerations quite distinct from those affecting 
other streams arise. As is well known in salmon rivers, unless 
the miffratory Salmonidce have a free passage to the upper waters 
from tne sea, the rivers are rapidly destroyed as salmon rivers, 

Suite as effectually as if the fish were actually killed. Experience 
as shown that a river may be very highly polluted, but still 
salmon will pass up if the pollution is diluted with a large body 
of water ; and as salmon usually only run up in floods, this is 
the usual state of things. But experience has also shown that 
if the pollution is concentrated, tne salmon will not face it; 
and although an effluent from sewage works may be such that 
it will not actually kill salmon, yet it will just as effectually 
destroy the river if salmon will not pass it, for they will have 
to spawn in unsuitable places, and so gradually become extinct. 
This is the great danger that has to be feared from sewage 
works on salmon streams. The whole of the sewage will be 
discharged within very narrow limits ; and the great question 
will be whether the effect of that discharge will not prevent 
salmon ascending the stream. I can call to mind certain 
chemical works on a tidal river, that discharge, once a week, 
certain refuse into the river ; the effect of the discharge is that 
the ascending fish at once drop back. The fear is that a similar 
result will follow from sewage works, not that salmon or fish 
will be killed outright, but that they will be deterred from 
passing up to the river to breed. 

The test suggested, that the effluent from sewage works should 
cause no injury to fish, thus opens out far wider considerations 
than at first sight appear. Hitherto the matter has not received 
from the hands of experts the consideration that it deserves. It 
has been thought quite enough to say — fish are not killed. 
For the future it is to be hoped such a test will not be considered 
sufficient, and the whole circumstances of the river and locality 
will be taken into account. I venture to think that some 
of the societies which are interested in the question of river 
pollution would be doing most useful work if they prepared a 
classified list of the rivers of England and Wales, shewing the 
fish that inhabit them and the standard of purity requirea for 
them. Such a classification would be somewhat as follows : — 
Class A. Rivers not containing fish. 

„ B. Rivers containing coarse fish, CyprinidcB onlv. 

„ C. Rivers containing coarse fish, Cyprinidce and non- 
migratory Salmonidce. 

5, D. Rivers containing migratory Salmonidce. 
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For each class a minimnm standard of pnritj should he 
agreerl upon^ and the Local Government Board, if possible, 
should be induced not to sanction any scheme for 8ewa£[e works 
on such rivers the effluent from which did not come within the 
agreed standanl. 

County Councils have now some powers in the matter of river 
pollution. It would not be a>king too much of those bodies to 
preiiare such a classititMl list of the streams in their districts, 
ancl agree c>n the standard of purity for each class in their 
district. If this was done, some progress would be made in the 
question of the prevention of pollution of rivers. 



l^This discussion applies to the two preceding papers by Perct 
F. Franklaxd and J. \\, Wilx.is-Bund.] 

Dr. J. W. Tripe (London) said that as Dr. Frankland's paper was 
on a kindred subject, the discussion of the two papers would be taken 
together. He thouj^ht they had a kindred bearing. He was obliged 
to Mr. Willis-Bund for bringing forward such a useful and satis- 
factory test as to the purity of the rivers ; and they ought to give 
Mr. Bund their hearty thanks. This was carried amidst applause. 

Mr. W. C. SiLLAB (Blackheath) pointed out that whereas Dr, 
Frankland said that he had taken several samples from some of the 
best managed sewage works in this country, the whole of these samples 
were from one kind of process only, viz. — that by precipitation by 
lime. The effluent should be fit to go into the river without detriment 
to the fish, but this requirement the lime process never answered ; 
besides, whereas the deposit should be preserved in a state fit for 
agriculture, lime invariably destroyed it. He defied anyone to go to 
works where lime was the principal ingredient used without being 
made aware by offensive odours that such was the case. 

Mr. J. Stansfield-Bbun (Bradford-on-Avon) said he thought the 
system Dr. Frankland had referred to — intermittent filtration and irri- 
gation combined — was a very good one. He spoke at some length of 
his experience on the subject at Oldbury, where on ordinary occasions 
the effluent was clear and free from smell. He could refer Mr. Sillar 
also to the system at Wolverton, Bucks, which had been referred to 
by engineers as the most perfect system of quiescent filtration in the 
country. At Oldbury there were exceptional advantages in the way 
of precipitation, quantities of chemicals coming from the chemical 
works, which deodorised the matter and left little expenditure to be 
incurred by the local authorities in the purchase of lime and other 
precipitants. Mr. Sillar said that fish would not live in the effluent 
where lime was used. However, there were fish in the stream into 
which the effluent ran at Oldbury. 
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Mr. H. SoTJTHALL (Ross) said he lived on a salmon river, not far 
from a town which had sewage works in connection with the Wye. 
They wanted to be satisfied — those who were likely to be affected — 
that any scheme adopted would not destroy the fish. It was known 
that fish flourished at the present time, and on the opposite side of 
the river to where there were outlets of sewage, in analyses of the 
water a trace of sewage had been found. They wanted to be certain 
that matters were not made worse than at present. In constructing 
works they should consider the surrounding circumstances, and the 
character of the river the effluent would be discharged into. 

Major Lamoboce Flowbb (London) entirely agreed with the emi- 
nently practical and reasonable standards of purity which Mr. Willis- 
Bund proposed. The difficulty hitherto attending the establishment 
of a standard of purity of sewage effluents had been the different 
opinions held by chemists. Experience during the last 18 years in 
the Lee watershed showed that in the interest of fish life an excess 
of lime should not be used in the treatment of sewage. Wholesale 
loss of fish has resulted on several occasions from this cause — 
notably, some years since at Luton, where the authorities used lime 
and clay (which they had now happily abandoned in favour of disposal 
on land), and also at Tottenham, where a very small addition of lime 
was shown at once by the destruction of thousands of fish. 

Dr. Peboy Fbanzland said, in reply to Mr. Sillar, that he had 
only attempted to treat of some results obtained in the treatment 
of sewage. His paper did not profess to be a complete treatise on 
the subject of sewage purification, but was intended to record and 
compare results actually being obtained by the ordinary processes in 
vogue. 



On the " Interception of Miasmatic Emanations from the Subsoil 
of Dwellings^*' by Charles R. 0. Tichbobne, LL.D., 
F.LC.y L.A.H.I., &C. 

Centuries ago the Romans had arrived at a knowledge of the 
requirements of a good dwelling house^ which puts us in the 
year 1889 to the blush, and Vitruvius would have had cause to 
smile at much of our modern hygiene. One of the points which 
received their special care was the construction of their basement 
floors. The barrier between miasma and their domiciliary 
supply of air food. When a man lays his head upon his pillow 
to enjoy those precious eight or nine hours of rest, does he, in 
nine cases out of ten, breathe the natural atmosphere of the 
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district, wherever that may be. In my opinion he does not. 
lie has simply placed himself under an inverted bell-jar, or a 
structure of a similar nature, which collects, and before morn- 
ing is filled with, the volatile sweatings of the surface soil. 
This soil is distilling (I use the term as being strictly correct) 
into the building all the contaminations which it has received 
during the day. But the soil has besides its special poisons, 
which it generates in its own laboratory. 

The old Roman mansions were protected by layers of concrete, 
and one of these upper layers contained powdered charcoal. 

Some little attention has been given, within the last few 
years, to the subject of basement floors, but chiefly in isolated 
cases, where scientific men have personally superintended the 
construction of their own houses. Wherever trouble has been 
expended it has been attended with the best results. I state 
this not from hearsay but from personal knowledge. 

In approaching upon a scientific basis the subject of the 
concreting of basement floors, the following question at once 
presents itself to our mind: What is the actual extent to 
which cement will prevent the passage of miasmatic, or dele- 
terious vapours. Deleterious vaix)urs may be divided into two 
distinct classes: 1st, the permanent gaseous poisons, such as 
sulphuretted hydrogen ; 2n(l, organisms, such as microbes, 
bacilli, &c Where the 1st class ends and the 2nd commences 
it will require the bacteriologists of the next century to define, 
and for our pmposes it will be as well to consider them as 
distinct forms ot matter. First, then, to consider the question 
of porosity, or, in other words, how far are these clifferent 
cements capable of passing gases. This point is roughly but 
efficiently determined by the following simple experiment, or 
series of experiments : — 

Thin tubes were taken a foot long and ^ of an inch internal 
diameter. These were carefully plugged with the cements to 
be tried, an exact inch of each cement being set in the ends of 
the tubes. Some of these tubes were allowed to stand four 
months before being used, so as to get perfectly set. The 
following materials w^ere used as being typical : — No. 1, fine 
mortar, made by adding one part quicklime to two of sand* 
No. 2, plaster of Paris, or anhydrous gypsum ; No. 3, Koma 
cement ; No. 4, Portland cement ; No. 5, hygienic cement. 

This last is a cement with which we have obtained some ver; 
successful results in Dublin, and many of the tests given f urthe 
on, prove that it is specially applicable to basement floors. Th 
specimen experimented with, contained about 5 per cent, c 
carbolate of calcium, naphthaline, &c. 

These different tubes were air dried; each tube was the 
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closed at the end by an indiarubber cap, which could be removed 
at will. They were then filled with mercury and inverted in 
a mercurial trough, so that a Toricellian vacuum was formed 
in each tube. The caps were then removed, and by observing 
the order in the fall of mercury, the relative porosity could be 
determined. It stood in the following order : — 

^ BeUttre amount 

of Porosity. 

1. Mortar 100 

2. Plaster of Paris 76 

3. Boman Cement . . . . . . . . 25 

4. Portland Cement . . . . . . . • 10 

5. Hygienic Cement . . . . ^ . . . 10 or 8 

Their relative position as regards porosity could be determined 
with certainty ; but in the second column is an endeavour to 
give the relative amount of porosity. This last column^ 
although it conveys a very good idea, is only a rough approxi- 
mation. It was arrived at by performing a number of experi- 
ments, and noting the respective times the mercurial column 
took to fall. Even if elaborate apparatus had been constructed 
to arrive at these results with great precision, such precise 
experiment would be of little use, as hardly two samples of 
similar kinds of cement would agree to a nicety. 

The fall of a foot of mercury, in the case of mortar, is called 
one hundred, because it is the most porous material — in fact the 
fall in this case is almost instantaneous, and lasts about half a 
second. It can just be followed with the eye. The Portland 
cement is extremely slow, the last inch of mercury taking nearly 
a quarter of an hour. 

A series of experiments were then performed with similar 
tubes, to determine the rate of diffusion of gas through the 
different materials. These experiments are confirmatory, but 
vet in a degree are distinct from the previous ones in their 
bearing. In such experiments we are drawing important in- 
ferences as to how layers of these different kinds of materials 
would influence what has been aptly called the " ground 
respiration.*' Any gas that may pass through such septa or 
layers of cement, will obey Graham's law of diffusion, viz. : — 
That the rate of diffusion is in inverse ratio to the square-root 
of their gravity. Hydrogen was the gas selected to try against 
atmospheric air. Tne tubes were again capped with india- 
rubber, and were filled by displacement with hydrogen gas. 
They were then inverted into a trough of water, and the caps 
were removed. A partial vacuum was created in each experi- 
ment, which raised the level of the water in each tube according 
to the respective rate at which it allowed the hydrogen to 
diff use, which, as it was the lighter gas, passed through more 
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rapidly than tlie atmospheric air passed in. It was thus fonnd 
that tne nature of the septum greatly modified the experiment. 
The relative heights of the column of water, above the level 
in the trough, is given according to the time observed. 

1 MiD. 3 Mins. 13 Mins. 20 Mins. 30 Mins. 
Lime Mortar - - i iuch ^ inch inch inch inch 
Plaster of Paris - r „ 1 >9 ^^ „ 
Boraan Cement - : ■ „ ^i" » ^ 

Portland Cement - i „ 1 >9 If 99 «t « ^4 »» 

Hygienic Cement - | „ \\ ,9 1-iV »» ^y^ " H »» 

It will be observed that lime mortar is hardly worthy of being 
called a septum, and is practically without any controlling action 
upon gases — in fact, under such circumstances, it should be 
viewed merely as a coarse sieve. It could not exert any control 
over ground respiration. In the case of the cements it is very 
perfect, but necessarily slow. The practical reading to my 
mind is that any ground gas would pass through such materials, 
as the hygienic cement, very slowly, if at all, because the atmo- 
sphere bemg of a lighter density than such gas as sulphuretted 
hydrogen, or carbonic acid gas, a downward aiflfusion would take 
lace, or we may put it thus, — that a ground inspiration would 
e set up, and that atmospheric oxygen would be carried into 
the surface soil. There would always be a point or layer of 
the slowly diffusing ground air which would be presented to an 
excess of oxygen. The atmospheric oxygen would oxidize the 
noxious organic matter exactly on the same principle as it 
destroys the pollution of rivers — if we only keep the organic 
matter in a sufficient stat^ of attenuation. 

So far we have merely treated the question of gaseous 
diffusion, but it is probable that the most important part of the 
investi^tion is the action of cements on the germ contamina- 
tion. Tyndall has pointed out that plaster of Paris, and even 
a surface of strong sulphuric acid, is incapable of separating 
germs. In fact the only filter which he found successful was 
cotton wool. This observation has been thoroughly indorsed 
and made use of by subsequent workers in bactenology. Now 
to determine the action of cements in separating germs, a series 
of Pasteur's retorts or flasks were filled with sterilized hay- 
infusion, containing a little Liebi^s extract, and were then 
plugged with different cements. The retorts, contents, and 

Slugs were all sterilized at a temperature of 212 F. for some 
ays. On being closed they were placed in an incubator. In 
a short time all of these solutions went with the exception of 
one — the hygienic cement — which is still perfect.* It is also 

* Idth September, 1889. Three weeks old. 
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interesting to observe that the next best flask is the plain 
Portland cement. There is only one conclusion to arrive at, 
that the air in passing through this inch of hygienic cement, 
was perfectly sterilized.* 

Asphalte acts as a perfect plug, but I should say that it is 
objectionable, because if we have every large area cemented by 
this material, the surface gases will be more or less under 
pressure, and if so will force their way through any of the 
numerous cracks and fissures, which must exist in an ordinanr 
house ; besides this, it will largely permeate up the walls whicn 
we now see are formed of very porous material. 

As regards the permanency of the antiseptic action of hygienic 
cement, I may as well give here the analj'^sis of a sample of 
concrete made with it ana laid down in Gray's Inn Road in 1885. 
It was taken up in 1889. When it gave on analysis : — 

Moisture . . . . . . . . . . 3*00 

Antiseptic matter of an extractive nature . . 1*96 

Carbolic acid . . . . . . . . . . 0'14 

Granite with cement . . . . . . . . 94*90 



100*00 
When broken it smelt strongly of the antiseptic used. 
I believe that these experiments throw considerable light 
upon the question of atmospheric contamination from the base- 
ment of houses, and I have therefore thought it desirable to 
place them in a concise form before the Sanitary Institute. 



Mr. G. J. Stmons, F.B.S. (London), said that, as one of the unin- 
structed public, he should be glad to have some explanation as to the 
very small diameter of the tubes which had been employed by Dr. 
Tichbome in process iUustrative of his paper; they had a tube 
only one-quarter of an inch in diameter. He thought if they 
wanted to test the permeability of anything, the proper course would 
have been to have had a large area of it. These illustrations rather 
showed the power of the materials adhering to glass than the power 
of penetration through the material itself, so large a proportion of 
the material being in contact with the glass tube. 

Mr. W. White, F.S.A. (London), believed wood block flooring 
was one of the best of floors for basements, because there was no 
harbouring of dust, black beetles, mice, or vermin of any sort. It 

* To construct a perfect floor not only should the ground be cemented, but 
the foundation waifs should be cut o£F or rendered impervious to the diffusion 
of gas by being built for some two or three feet with hard glazed fire bricks, 
and by using hygienic cement in place of mortar. 
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would not decay if laid on some substance free from moisture. He 
was the first to introduce it. This was in the West of England. 
He first set in mortar or cement, but he afterwards found that it 
was a great mistake to set it in anything that contained moisture, 
because when the wood came to dry, the joints opened and it became 
loose. 

Mr. H. B. Newton, F.B.I.B.A. (Weybridge), said that it was 
extremely satisfactory to find that in these tests Portland cement 
had come out so well; its use was so universal. He thought the 
results of the experiments and the order of suitability in which the 
materials had come out was just what they might have expected. 
So far as they could judge the experiments were very condusiye in 
the sense of proving the impermeability of the materials. 

Dr. J. W. Tbipe (London) said he thought that the discussion had 
been most interesting to Medical Officers of Health. People wanted 
to know what was the best material to use. These experiments 
showed that Portland and hygienic cement were about equal. He 
had always recommended Portland in preference to Boman cement, 
but the experiments showed a far greater difference between them 
til an he had anticipated. The difference was exceedingly great, so 
that no one with the facts that had been laid before them should 
venture to use Boman cement to make concrete floors. The time 
occupied by experiments was as nearly as possible corresponding with 
what they might have expected. He did not think that the size of the 
tubes had resulted in any way to the detriment of the experiment. 

Dr. C. B. C. TiCHBOBNE (Dublin), in reply, said that the illustrative 
experiments had been made in the usual way and the customary 
precautions had been taken. The smaller the scale of the test the 
more critical the experiment. Cases occurred of poisoning through the 
consumption of tinned food, and they all knew that mischief was 
caused sometimes by an air hole the size of a pin's head in the tin, 
the enclosed food becoming putrified. Now in the experiments 
detailed in the author's paper, it was true that the air had to pass 
through a hole a quarter of an inch in circumference, but then in 
doing so it had to pass through one inch of cement under experiment. 
In his opinion there was a practical experiment. 



On ^^Meteorology at the Seaside^^^ by Surgeon-Major W. &• 

Black, F.B.C.S.E., F.R.MetS. 

This communication consisted of a sketch of the conditions of 
the weather which prevailed during the summer month of 
August, and autumn ones of September and October at places 
of resort on the English Channel. 
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The remarks are founded on a series of observations by 
portable meteorological in$trument8 carried in a hand-bag, which 
were set up and used where practicable at the time and place 
at the coast. They showed how easily such opportunities could 
be utilised at any place the tourist went to stay at. The best 
kind of weather for the visitor was of the continental type^ or 
anti-cyclonic, with bright skies and sunny days, and when the 
air and sea kept up their tempemture, and ozone was abundant 
and southerly breezes prevailed, and the seas were calm and 
brilliant. The sea-bather then indulged himself with water 
over 60** of temperature, and the air felt warm and dry after- 
wards to dress by; and multitudes on the beaches enjoyed 
it. Towards the end of the season the weather becomes broken 
into by irritating cyclonettes creeping up, or cyclones dashing 
through the channel, which create an uncomfortable surf, and 
cause a rough wind on the beaches and promenades. 

These irruptions brought on gales with showery weather and 
cold winds, which cooled the air and afterwards the sea, which 
was also made uncomfortable by waves or surf on the beaches. 

Besides, bathing in the sea now became dangerous^ in con- 
sequence of the development of the backwash of the surf 
creating an undercurrent below sea level on the beach, which 
causes the drowning every year of numerous inexperienced 
sea-bathers. 

The promenades and piers now get swept by disagreeable, 
damp winds, and by spray from the surf, and are soon 
abandoned ; on or about the equinoctial period of September 
26th, the bathing closes on both coasts, the cars and stages are 
withdrawn, and the beaches are deserted by their visitors. 
The inducements of climate that take people from grimy cities 
to the coast resorts, are illustrated by these instrumental 
observations, as consisting in more ozone, more breezes, more 
showers, more sun and air^ and less heat, less calms, less smoke, 
less miasmata. 

The prevalent exodus seems fully justified by observation of 
all considerations, and the English coasts of the British channel 
seem well adapted for health resorts for the citizen ; and it will 
be to the interest of the town dweller that they should be 
improvedj and extended as regards appliances and accommo- 
dation for these great migrations. 

1. — ^Meteorology at the Seaside. English Channel. 

Summer Observations. 

Having visited a few places on the coasts of the Channel 
during some autumns past, and observed the weather pheno- 
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mena by ordinary instruments adapted for the traveller's use, 
the observations of three months are here summarised. 

Of the months, August^ 188B, was spent at Brighton; Sep' 
tembery 1885, at Hastings; and October^ 1887, at Havre and 
Boulogne, so that a fair idea was got of Channel weather during 
the seasons frequented by tourists. 

All the observations have been collected together, and the 
numerical results put down and summarised^ and averaged for 
eighty-five days or twelve weeks. During that time there were 
forty-nine forenoon tides, and thirty-six afternoon tides, and 
they were noted because they influence the state of both wind 
and sea. 

(1.) Ozone was more prevalent in the morning observations 
than in the afternoon by 2*4 to 1*9, and this was probably due 
to the S. Westerly gales in the Channel being most then^ 
and so more wind blew over the papers. 

In ordinary settled weather there is generally more ozone in 
the afternoons, as the ordinary sea-breezes or winds then get up 
after mild mornings, and the coasts get warmed by the sun. 

(2.) Evaporation was found much more than in towns 
inland, and averaged *12 inch per diem, and amounted to a 
total of 9*98 inches for three months. This seems due to 
more wind and sun on the coast, and freer air than in inland 
towns. 

(3.) There was a total of twenty-seven rainy forenoons^ and 
twenty-five rainy afternoons, the former being due to the exis- 
tence of drizzly mists, which go off as the day progresses. 

(4.) The winds blew at a very steady rate generally, and 
were more in force in the morning than in the evening by 
2*67 or 1'36 lbs, to 2*52 or 1*20 lbs., owing to gales dying off in 
the afternoons, leaving calms at sunset, and fine evenings. 

(5.) Cloudy weather, for like reasons, was found more pre- 
valent in the forenoons by 6*4 to 5*7 in the evenings, also due 
to the occurrence of the morning's mist and drizzle. 

(6.) The Temperature of the air in the rooms inside averaged 
60°*6 in the morning, and 63^*3 in the evenings, as might be 
conjectured readily by advance of tlie day's warmth. The 
same may be said of the temperatures outside the house, which 
were respectively 54°*5 for a.m. and 55°'9 for p.m., all generally 
low rates for summer and autumn seasons. 

(7.) The wave amounts of the sea averaged 2*4 in the morn- 
ings, and only 1'8 in the evenings, owing to the greater strength, 
as shown, of the winds in the mornings, and the greater number 
of tides, then with high water up the beaches. 

(8.) The general Temperature of the sea amounted to 57'1 F., 
as taken only in the mornings, and before it had been heated 



W. O. BLACK. 291 

by the sun, but it shows the areat heat it holds always, as 
the temperature of the air on tne shore at the time only came 
up to 54°. 

(9.) The specific gravity of the sea water averaged what 
might have been expected, 1*025 in the Channel, where fresh 
rivers enter it, but it rose above this directly ocean seas got in, 
during storms blowing up it from the S. W. which stirred up 
the heavier layers from below the surfaces. 

2. — Summary op Winds. 

The number of times of the toinds prevailing have been 
collected and added up, and there were 77 mornings in which 
there was some wind, and 78 evenings, leaving 8 calm mornings 
and 7 calm evenings, which mostly occurred during the fine 
summer weather in August, 1886, at Brighton. 

The most prevalent winds in the mornings were S. W., occur- 
ring during the stormy weather of September and October on 
26 days, and those in the afternoons were also S.W., blowing 
on the same occasions 24 days. 

The next in frequency to the morning and evening were N. 
winds, 12 each, due to anticy clonic winds prevailing in August at 
Brighton, and in October, 1887, at Boulogne, and the next were 
westerly winds following the subsidence of the gales in Septem- 
ber and October, 7 days a.m. and 12 days p.m. 

Gales of more or less gravity were noted every month. 
August had 2 days* stormy weather from the S.W., occurring 
at the time of the new moon on the 16th at Brighton. 
September had 7 stormy days from the S.W. included in 5 
storms, 1 of which occurred about the new moon, September 
29th and 30th. 

October had 6 stormy days, included in 3 gales, one of which 
was from the N. anticy clonic at Boulogne on October 24-2 5 th, 
and the other from the S.W. at Folkestone, October 28-29th, 
cyclonic at the time of full moon on the 31st. 

There was also a 3 days^ storm from the S.W. on November 
l-2-3rd at Folkestone, with rain and heavy seas. Altogether 
there were 12 storms^ taking up 18 days, and 4 of these happened 
about the new and full moon, and 6 at about the quarter 
phases. 

The most storms in number 3, and days 6, occurred with tides 
up about noon and midnight, when the seas were more conspic- 
uous on the beaches at high water. 

The most winds also occurred with forenoon tides 6, and days 
9, and the least with afternoon tides 3 for 4 days, when the 
surf is least, also, in manifestation on the low shores. 
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3. — Summary of Storms. 

The occurrence of storma about the change of the nuxm is a 
popular belief, and there appears to be certainly sufficient coin- 
cidence to warrant it, but that the moon itself is the cause may 
not yet be alleged. 

The storms happening about the major changes appear more 
conspicuous on the coasl^, as there the tides are higher, and the 
tidal currents stronger, and the waves larger than if the storm 
occurred at the neap tides, or at the quarter moons, when the 
water is low on the beaches. 

The gales of September 5th, 4-5 p.m., 19th, 7 a.m., 27th, 
6 a.m., 28th, 7 a.m., at these half periods lasted only one day^ 
and were milder in their effects on the sea, because the latter 
was lower on the beaches. 

The systems to which these various storms belonged need not 
here be discussed, as they formed part of larger storm areas 
beyond the Channel, but the majority belonged to the North 
Quadrants^ either of cyclonic or anticyclonic forms. 

The Anticyclonic one of October 24 — 25, 1887, at.Boulogne, 
consisted of a sharp cold wind blowing from the JV. W,y iV., and 
N,E.y down the coast, with rapid clouds, open sky, brisk 
waves, and much beach surf, but there was little rain and 
there were no nimbus clouds, but chiefly cumulus. 

The tides were — ^morning, 4.8 a.m., and evening, 4.43 p.nL, 
and the moon was three-quarters full, so that the conditions of 
heavy gale were not present, but the force of the wind got to 
5-6 lbs. per square foot by anemometer, or 32-35 miles per hour. 

The Cyclonic ones all had about the same characters, and 
beginning S.S.W. with warm air, veered to S.W. and then 
W.S.W. with cooler air, and finally went to W., when they 
gradually died off with clear cooler weather. 

They are always accompanied with heavy rains and low 
nimbtLS clouds and dark stratus, and the waves raised by them 
are large, and may be recognised often as having come from 
the Atlantic up the channel. 

The Channel seems to act the part of a funnel in attracting 
Atlantic storms to go through it ; and there are along it two 
dangerous gapsy at Portland and Weymouth, and the Isle of 
Wight ana Solent, through which the winds beat with great 
velocity, and raise tempestuous seas in Chesil Bay and bpit- 
head Roads. 

4. — Summary op Months. 

(a.) The month of August spent at Brighton was warm and 
sunny, with thermometer at 63 '7 in the morning, and 67^*1 in 
the evening, and barometer averaging 29*96 a.m., and 29*92 p.m. 
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Ozone was of average quantity, 9'2 in a,m. and 2*3 in p.m., 
and increased with S.W. winds, and decreased with N.E. 
winds. 

Evaporation was high, or at an average of 0*20 inch per diem, 
shewing that the air was very dry, though wafted from the 
sea itself ; showers, however, fell occasionally. 

The winds were principally from the S.W., though there 
were some from N^ to N.E. to counterbalance them; but 
their force was only moderate from 2*2 in a,m. to 2*0 in p.m., and 
consequently the wave amounts were also small, 2*1 in a.m. to 
1*9 in p.m., and there were 3 to 4 calm days. 

The sea was warm, 62°'2 morning average, and so sea- 
bathing was indulged in by crowds every day; its specific 
?ravity was below good average Q*024), and tne air of the 
each was also mild and suitable lor open-air recreation, 64°*1 
in a.m. 

(6.) September, — The weather now begins to be more change- 
able, being disturbed by storms^ which leave behind them a 
damper and colder atmosphere, as if there was a great struggle 
in the air to get its temperature reduced by little and little. 

Notwithstanding the shorter day, the ozone at Hastings 
shews an increase morning and evening, owing to the increase 
in the S.W. or CJiannel windsy from 4 in a.m. to 3.8 in p.m. 

Evaporation at Hastings decreased by half, or to 2*31 inches 
or '10 inch per diem, to '91 inch, or 007 inch per diem at 
Havre, owing to increased cloudiness^ which is now one-third 
more than m August, and decreased sun power in conse- 
quence, bringing with it decrease of air and sea temperature 
by nearly 10*^. 

The winds have now increased from the S. to W. quarter, 
and decreased from the N., and calms have disappeared almost, 
and the winds have become stronger by 2*3 in a.m. to 2*8 in p.m. 
(Beaufort scale). 

The barometer still continued high, but the air temperature 
on the other hand has decreased considerably. 

The aspect of the sea at Hastings has become altered, as the 
waves have increased in size; their smooth serenity has now 
disappeared, and the sea temperature has decreased very much — 
to 58° at 6 a.m., whereas the specific gravity has increased. 

(c.) October. — The changeable weather has now set in, and 
storms are common every week. 

The ozone shows a flickering movement, being pretty high 
during south-westerly weather, out relapsing after these move- 
ments are over down to from 1*2 in ir.m. to 0*4 in p.m.; and 
it was often absent at Boulogne. 

Evaporation has notably decreased also, and only now comes 
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to 0*65 inch to 0*67 inch, or 0*06 inch per diem : due to absence 
of sun power and increase of rain. 

Wtfids have now broken in from the N. to W. quarter, as 
well as from the S. to W. quarter as before, and have become 
stronger in force, up to 4*1 in a.m. and 3*2 in p.m.; and 
cloudiness continues as high as in September, or 7'4 in a.m. 
and 6*4 in p.m., at Boulogne. 

The temperature of the air has now come down to 10® below 
last month, or to 47^*2 in a.m. and 48° in p.m. ; but the barometer 
still keeps well up, or about 30*28 inches a.m. to 30*36 inches pan. 
but goes down at the end. 

The sea has increased in wave amount 4*2 in a.m. and 2*5 in 
p.m. with the winds, and its temperature has gone down to 51®*4 
Boulogne, and the specific gravity^ 1*030, has risen from the 
uprising of the denser water from below, 

5. — Description op Localities. 

(a.) Brighton seems conspicuous by the dryness of the air, 
indicated by the amount of evaporation of 0*20 inch per diem 
in August. Coincident with the warmth of the air 63°*7 in a.m. 
average in the street, and of 64® *! a.m. on the beach, open to 
the sun. 

The temperature of the sea was also notably high, 66°*2 in 
a.m., but it had about the same specific gravity 1*024 as at 
Hastings. 

The town looks south, and lies at the bight of the Sussex bay, 
and hence it gets focussed upon it climatic and solar influences 
from the south, which are reflected again from its white chalky 
cliffs and hills, called downs. 

(6.) HavrCj being a commercial seaport^ suffers in its salubrity 
from the fact, and hence there is paucity of ozone 1*6 in a.m, 
and 0*7 in p.m. and diminished evaporation 0*07 inch, and 
therefore increase of dampness^ due to harbour and to wet 
docks. 

The sea^ however, was of first quality^ being high in tem- 

f^erature for September 59°*4 and of high specific gravity 1 *028 
or an estuary, and this may be due to its geographical position, 
being situated on a promontory jutting out westerly into the 
Channel, and hence catching the sea currents and breezes 
conspicuously from the west. 

The air was cooler than at Hastings in September by 55^*7 
to 56°*3 in a.m. and 56^*4 to 59°*4 in p.m. averages in the town, 
and at the shore 54^*5 \p 56°* in a.m. also. A range of hills at 
the back of the town shelters the latter from northerly winds, 
otherwise it might have been as cold as Dieppe; but the 
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southern slopes are covered with houses and villas, and fully 
exposed to the sun and air, and hence it has been made a 
health resort. 

(e.) Boulogne in respect to topographical merits has the same 
advantage as Havre in having a range of lieights on the N. pro- 
tecting the town below on the south from northerly winds, and 
80 it also has been recommended as a health resort for shelter 
from winter winds. On the other side it is like Havre in show- 
ing deficiency of ozone 1*2 in a.m. and 0*4 in p.m., and increase 
of dampness^ due to the influence of harbour and to its docks. 
The low evaporation having only been 0*06 in. per diem. 

The sea^ however, is as good as at Havre, being of high 
temperature for the month of Septemben 51^*4 ana of high 
specific gravity 1*028, and this, as before, in spite of there being 
a river close at hand to reduce it. 

Folkestone, — ^The climate much resembles that of Boulogne, 
and its topography too is very similar, there is deficiency of 
ozone 2*6 in a.m. and 0*4 in p.m., and increase of dampness 
owing to harbour, and evaporation was low, having only been 
0-06 in. per diem. 

The seay however, is of high quality being warm 50°'l for 
October and of high specific gravity l*030h The temperature 
of the air is much the same. 

6. — Sea Bathingf;^ 

It will be pertinent to say something about Sea Bathing as 
due to the clmiatological object of these remarks on the weather, 
and to the season of the year when this recreative pursuit is 
adopted. In general terms it may be stated that warmth of 
the sea water above 60° is felt to be comfortable, and below 
that may become disagreeable to some people, but that any- 
thing above 50° may be tolerated perfectly by swimmers who 
enjoy a cool and refreshing plunge in open water. 

However, it may be said that it is not the increased coldness 
of the water that brings the bathing season to an end so soon, 
but it is due to the more rapid increase of coldness and rawness 
of the air during our Britisn autumns. 

Thus at Brighton in August we have a sea temperature of 
60° and air temperature of 64° on the beach of a very comfor- 
table character, but at Folkestone in October the sea has come 
down to 50°, and the air to 47° on the beach, both of which are 
too low to be pleasant to the ordinary bather. 

Sea bathing can very well be carried on till September 26<A, 
the critical date for the channel sea-bathing seasons on both 
coasts to end. 
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As at Havre^ where the temperature of sea was up to 59°, 
and the sea air at 54^, but the air was higher still at Hastings 
in the same month at 56°, though that of the sea was lower 58®. 

The temperature of the sea seems very stubborn in giving way 
to the advent of winter, and retains its initial heat long after 
that of the air has descended. It is only forced down after pro- 
longed bouts of Northerly (W. and E.) winds, which chill its 
surface and bring cold currents from the North Sea into the 
English Channel. The Channel Sea makes fitful struggles 
agamst reduction by the occasionally shooting in of a warm 
current from the Atlantic Ocean during the prevalence of a 
S.W. gale, which is readily detected by the thermometer and by 
the hydrometer, indicating an increase in the temperature and 
specific gravity of the water. 

This increase of density seems due to the mixture of fresh 
salt water from the open ocean, and not to increase of cold, as 
the temperatures of sea and air both rise during & W. gales, 
and this occurs in spite of the heavy rains that burst forth 
then, that would lessen it by mixing it with distilled water 
from the clouds. 

Finally, the sea succumbs to the protracted batteries of arctic 
currents and winds, and settles down to a winter hibernation of 
character, disagreeable alike to sailors in ships and residents 
in sea-side resorts. 

It will be observed that the temperature of the sea was much 
lower at Folkestone and Boulogne further east than at Havre 
and Hastings further west, even allowing for some difference in 

f>eriods of season. This would seem to have been due to the 
ormer places being situated further east than the latter, and 
so have oeen first reached and exposed to the cold currents from 
the North sea coming through the straits of Dover. 

The close of the sea-bathing season takes place about Septem- 
ber 26th, or about the equinoctial period, when the temperature 
of both air and sea drops very rapidly in a few days down to 
the winter stages. 

Proprietors of cabins or boxes and hotel keepers readily 
recognise the change as if by instinct and withdraw their dres- 
sing cars, and begin the displenishing of bedrooms and saloons 
as the visitors insensibly diminish in numbers. 

7. — Sea Waves and Beach Surf. 

Attention here may be drawn to the characteristics of the sea 
on the beaches at health resorts in reference to dangerous «ea- 
bathing. 

Enumeration has been taken of the numbers of waves and 
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sea surf falling on the beaches per minute, which are found to 
be generally greater in height and less numerous at high water 
than at low water. 

This seems owing to the slope of the beach being steeper 
about high water mark than at low water, when the tides recede 
far out to the offing, thus permitting deeper water to be main- 
tained in shore. 

These waves or surf have been classed into four sets, and 
designated ripple, smooth waves, crested waves, and storm surge, 
the nrst two of which are safe to bathe in, and the last two are 
dangrerous even to swimmers. 

The ripple waves number about 18 to 20 per minute, and 
under 1 foot in height, and the smooth waves 12 to 18 per 
minute, and are under 4 feet in height ; but the crested waves 
amount to 8 to 12 per minute, and are about 4 feet 6 inches in 
height ; and the surge rollers come to 4 to 8 per minute, and 
reach about 6 to 9 feet in height on our coasts. 

Another circumstance marks the limits of safe and dangerous 

sea bathing, and that is the length or extent of the back water 

or wash of the surge on the beach, and this is determined by, or 

,is an expression of, the length of the wave itself outside at sea. 

Everyone has experienced the discomfort and embarrassment 
in getting into deep swimming water by having first to wade 
through several feet of rapids and rolling stones before being 
able to float comfortably. 

Now the wave interval of the ripple will be under 20 feet, 
so that the back-wash will probably be less than 10 feet ; that 
of the smooth wave will be under 50 feet, and its back-wash 
will be under 25 feet, which are safe and comfortable limits for 
wading. 

But, on the other hand, the crested wave will have a length 
of wave of 100 feet and a back-wash of 50 feet, or 16 to 17 
yards, and the storm surge of 200 feet length of wave and 
100 feet length of back-wash about, or 30 to 40 yards, all of 
which are dangerous amounts. The dangerous nature of this 
surf-wash would seem to depend on the powerful rush of the 
sea water descending the slope of the beach, and not ceasing 
then at the base of the surf, but extending far beneath it out 
to sea. The greater the slope of the beach the more accelera- 
tion will the back -wash gain in its descent from high water to 
low water, and this increased speed may thus exceed the wave 
speed on the surface of the water above. 

Thus the smooth wave will have a speed of 300 to 600 feet 

!)er minute, or 3 ^o 6 miles per hour^ which is just within the 
imits of swimming power ; but when we come to the crested 
wave, and find its speed up to 800 feet per minute, or 9 miles 
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Eer hour, we may readily see the futility of breasting it by 
uman swimming capability. 

We may now then come to perceive the powerful surf nature 
of the back washy that it may even on steep shores exceed the 
figures given above of the wave speed, that it may amount to 
much more than six miles an hour m fair weather, or more than 
nine miles per hour in stormy times under water on dangerous 
coasts. 

In consequence of this hydraulic acceleration the back wash 
will rush out to sea far beyond the tidal limits on the bottom of 
the shore out into deep water, and will then exhibit it« powers 
and might by debrading the mud and silt, and making the sea in 
the offing muddy for a mile or two out from the shore. 

This back-wash and under or bottom current on beaches will 
thus render recovery of bodies from drowning very difficult, as 
they will be borne away by it at the bottom of the sea to re- 
appear somewhere else where the current has slackened off. 

In the same way the cargoes of ships wrecked on our stormy 
coasts will be drawn or sucked out of the holds by the back-wash, 
and carried off with the deep water, and there sunk if heavy, 
or be floated off to some more distant part if of lighter material. 

In cases of drowning accidents the aim of the human rescuer 
should therefore be to get the person to be floated on the surface 
of the water, so as to get out of the under-wash, and into the 
upper current that is rolling on towards the surf on the beach. 

8. — DlFFEBENOE BETWEEN CiTr AND SEASIDE ClIMATE. 

The question may now be endeavoured to be answered, what 
is the instrumental difference between the two climates that 
makes the citizen fly from his dwelling and office at the end of 
the season, and take refuge at the seaside. 

Preliminarily it may be stated that the weather concerned 
in human climatology should only be considered as connected 
with a zone of atmosphere of some 40 to 50 feet high, or the 
mean height of our dwellings and hotels. 

Everything of weather observation or opinion beyond and 
above that, may be relegated to pure or transcendental meteor^ 
ologyj which is more or less entirely removed from the influence 
of the solid ground we live and move about on. 

Previous to going to Hastings, eleven days were spent in 
London in 1885, from September 1st to llth, when observations 
were taken in the town, as follows : — barometer 29*46 inches 
to 30' 1 2 inches; thermometer inside at 63° to 67®, outside 
from 50° to 64°; evaporation total 0*72 inch, or about 
0*06 in. per diem; rainy days seven; ozone total 2*0 or only 
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0*2 per diem ; and winds ranged from S.W. 6 to S.E. 2 round 
by rf. The seaside climate, after this at Hastings, showed 
four times as much ozone, twice as much evaporation, three 
times fewer wet days; thermometer about the same, but 
barometer much higher. 

In comparing sets of climatological observations in the 
Meteorological Record for 1885, Vol. V., for Hastings and 
London (Old Street) for the month of August^ it will be seen 
that much the same characteristics are noted. At Hastings the 
themuyiiieter was higher than in London by 67°' 7 to 67°'3, but 
the minimum thermometer was higher in London by 53°*4 to 
52^*0, and the mean thermometer also was higher in London by 
60°-3 to 60°-l. 

The humidity of the air at Hastings was greater than in 
London by 77 to 71, but the cloud was greater in London by 
7*5 to 6*3 than at the sea side. 

The number of Rainy Days was about the same in each, 
viz., 12, but there was more rain in Hastings than in London 
by 1*14 inches to 0*89 inch. 

Again, in 1886, much the same results are to be noted in 
the climatological nature of the observations in Hastings and 
London in August. 

The max. Thermjometer was higher in London by 72°'2 to 
62°*5 at Hastings, and the min. thermometer also by 56^*6 to 
54°'7, and also the mean thermometer by 64°*4 to 62*^'l. 

The humidity of the air was greater at Hastings by 88 to 
78, but the cloudy pall was heavier in London by 9*0 to 6'8 at 
Hastings. 

The number of Rainy Days was much the same in each, ^dz., 
11 ; but the amount that fell was greater in Hastings than in 
London by 1*51 inches to 0*92 inch. 

These contrasted results may point to the idea that the 
reflected or indigenous heat of the ground in London may be 
more conducive to the suspension of the aqueous vapour in 
cloud than at Hastings, excluding the effect of smoke. The 
extra humidity of the air at Hastings is evidently coincident 
with the heavier rainfall, not on account of the presence of the 
sea itself, but rather on account of the coast being i\iQ first land 
to receive the rain-laden clouds and breezes from the S.W. and 
S. before they proceed inland to London. By changing our 
habitat, therefore, from London to Hastings on the coast in 
August, we get more ozone to breathe and more breeze to fan 
us ; more mx>isture in the air, more sunshine in the sky, and 
more showers and a cooler and fresher air. And we fly from 
the stuffy house heat, the gloomy haze and smoke pall, the dry 
dusty air, the fusty calms, the unwashed exhalations of the 



300 MXTBOSOLOGT AT THl S1A8IDB. 

streets : all these tend to vitiate the air we breathe, render the 
blood impure, and depress and disarrange the nenrons functions, 
both animal and mental. These statements above detailed are 
intended to refer solely to the instrumental observations here 
offered for inspection and consideration, and personally obtained 
by ordinary portable means. 

They also only refer to such items of climate of the localities 
as would be of interest to the tourist and valetudinarian, but 
not to the requirements of the invalid or incurable, which are 
of a different shape and character. 



Dr. J. W. Tbipb (London) moved a vote of thanks to Surgeon- 
Major Black For his paper, which contained much interesting informa- 
tion. It was carried with acclamation. 

Mr. Q, J. Symoxs, F.E.S. (London), considered the paper an 
extremely useful one, though from a meteorological point of view it 
was based on imperfect data ; still Dr. Black could not he in more 
than one place at a time. He had compared the different places 
from his observations in different years ; and for that reason the re- 
sults were not strictly cotn parable. However, as they could not have 
what they desired, they must be contented with what they could get. 
The conclusions at which the author had arrived were such as those 
who had experience in the matter would agree with. With regard 
to Dr. Black's remarks respecting evaporation he feared that they 
were the results of experiments on a small scale. Experiments were 
made some years ago with a large number of so-called evaporators, 
and the results were perfectly awful. The amount of evaporation 
from small vessels was between two and three times as great in 
proportion as the evaporation from large vessels. The water in 
small vessels became heated to a higher degree, in some it would 
rise to ninety-five degrees, but everybody knew that a pond would 
not rise to anything like the temperature. The average Dr. Black 
obtained, one-eighth of an inch per diem, was something like twice as 
much as the truth. Dr. Black went on to multiply this value, and 
computed the annual evaporation at about forty inches, but the 
evaporation was not the same all the year round. During the 
winter it was much less than in summer. From October to March 
the evaporation was extremely small, in some months practically 
nothing, so that the yearly total was probably less than half of the 
amoimt stated by Dr. Black. 

Mr. SoiJTHALL lamented the want of simultaneous comparison be- 
tween the places. He was hardly prepared to accept the statement with 
regard to the difference in the atmospheres of Hastings and London. 
He could hardly think that in Hastings, with exposure to south and 
protection from the north winds, the difference would be ten degrees. 
The paper was an evidence of unremitting observation. 
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Surgeon-Major W. Q. Black (Edinburgh) said meteorologists 
might work to obtain results bj laboured exactitude, but it was his 
desire to get and retail to others information about the climate of 
the different places. He did not pretend to have contributed a 
scientific paper. The instruments he used were not verified at Kew, 
nor set up in an observatory. The objection might be raised to some 
of them that thej were of small calibre, but thej had to be carried in 
a hand bag and he used the same instruments throughout. With 
regard to the evaporation, he could not carry a proper scientific 
instrument with him, such as one could get in an observatory, but 
was satisfied with a portable one ; and the same instruments being 
used throughout, the results might be used eomparaiivdy without 
great error. The evaporation at sea-side places was greater than he 
expected. It was in consequence of the amount of wind and sun. 
He thought the sea was as much a point of the meteorology of the 
sea-side as the air ; and visitors to the seanside enjoyed it as much as 
the air. He had made many observations of the waves. He had 
counted the number per minute, and he had noticed there were two 
sets of waves, the one set fit to bathe in, and the other unfit. He 
had also estimated their length and height. The waves came in on 
the surface of the sea driven by the wind, and having to recede in 
natural sequence were returned at great force owing to the decline 
of the beach below. Bathing in the upper waves would be safe, 
but if a person were caught in the under current he would be sure 
to be drowned, and carried away like a stone. The retiring waves 
were highly dangerous. 



On " The Smoke Nuisance^ under the Alkali Acte^* by 

Herbebt Fletcher. 

Happy are the people of Worcester in knowing little of the 
evils of smoke. In the manufacturing districts it is blighting 
every natural beauty of the country, and rendering the mucn 
talked-of necessity for cultivating a sense of beauty in the 
artizan of the town as much an impossibility as it does the 
embellishment of either private or public buildings with any 
work of art an absurdity. 

There are two distinct sources of the evil— domestic and 
manufacturing. That the domestic is of comparatively small 
importance may be seen on Saturday afternoons and Sundays, 
when the tali chimneys are almost inoffensive. There are at 
least half-a-dozen excellent mechanical means for extending the 
atmosphere of the end of the week to the whole of it, and there 
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are at least 100 firms in England and Scotland using one or 
other of these with economy and convenience. 

The pecuniary advantages of these machines are considerable, 
but a probable saving of ten per cent, in the coal bill is not 
sufficient to procure them a trial. The evil arises chiefly from 
the use of an inferior quality of fuel. Our only hope is in the 
law, but the administration of it must be placed in other hands 
than those in which it now rests. 

A paper on the Smoke Nuisance was read to the Congress at 
its meeting in Bolton, two years ago. To that paper this is 
supplementary, and intended to shew the result of the movement 
then just recommencing after many years' repose, and to suggest 
a way of getting over the almost insurmountable difficiSties, 
which beset interference with powerful people in practices, 
which, though illegal, have been long tolerated. 

Seventeen years had elapsed since the Corporation of Bolton 
had a Smoke Inspector. Almost his first attempt to perform 
his duty was the bringing up of six of the most important firms 
in the town. That first attempt was also his last. The Bench, 
many of them defaulters themselves, dismissed every case, and 
efforts at smoke prevention, both mechanical on the part of 
manufacturers, and legal on the part of the Corporation suffered 
total collapse. Shortly after the visit of the Institute to Bolton 
a fresh start was made. The three nuisance Inspectors of the 
town of 112,000 inhabitants were instructed to proceed against 
the nuisance under certain limitations. When it amounted to 
the emission of dense smoke for 2^ minutes or of light smoke 
for 10 minutes in the half -hour, the offenders were to be served 
with a legal notice. A copy of these instructions was sent to 
each steam user, as a hint to reform. 

The instructions were accompanied by an important foot-note 
forbidding the inspectors to encourage the idea that abatement 
to the degree named would be permanently satisfactory, as the 
Committee had evidence that steam could be made in any 
quantity under conditions within the control of all manufac- 
turers without any smoke by day or night, and that the present 
limits of time were made only to cause the worst offenders to be 
first dealt with. 

With varying success the Corporation asked the Bench to 
order some dozen firms to abate their nuisance, in all cases 
being opposed by those firms, except in the one case of the 
L. & Y. Kailway Company, who thanked the Corporation for 
bringing to their notice their neglect of duty. This was the 
case of a locomotive engine, standing in a siding, and the Com- 
pany paid without demur the fine of twenty shillings imposed. 
Certain members of the Bench could not be persuaded that 
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black smoke was a nuisance at all ; others accepted the statement 
of the defence, that compliance with the order — already made on 
their first prosecution — ^was impracticable ; and no confidence 
could be reposed by the Sanitary Committee in the consistency 
of the judicial decisions. 

In one important case of a large and politically leading firm, 
the legal adviser of the Corporation thought it necessary for 
the writer to enter the witness-box to swear that the emission 
of smoke was in the words of the Act " in sufiicient quantity 
to be a nuisance," and to stand the punishment of the opposing 
counsel for his interference. At length a curious decision of the 
Queen's Bench was unearthed, which seemed to require the 
prosecution to specify the remedy to be applied ; and though 
other firms, seeing the power this would place in the hands of an 
authority, refused to avail themselves of the point, it led to a 
change in the form of notice and the insertion of words requir- 
ing tne provision of smoke consuming apparatus, but specifying 
no particular make. 

This form has not yet stood the test of an action ; but should 
it be objected to as indefinite, the objectors would soon feel the 
fetters they had made for themselves, on the Corporation order- 
ing them to employ one of the several machines used in the 
borough, and, in order to make sure of success, to increase the 
number of their boilers. 

These proceedings, as may be imagined, were very unpleasant 
for the promoter, who could not but feel that friendships of 
old standing were endangered, and that he was largely regarded 
(by the smoke-makers) as the greatest nuisance in the town. 

Many local authorities have made inquiries, and been to see 
the examples of smokeless manufactories in Bolton ; but these 
inquiries lead to little more than remonstrances from such 
authorities with their own offenders against the Public Health 
Act, and in no case yet have led to such violent proceedings 
on their part as the successful application for a magisterial order 
of abatement. 

The possession of an bid house that lends itself to entertain- 
ment, and the absence of any domestic authority therein 
superior to his own, has enablea the writer to entertain both 
authorities and societies — social, political, scholastic, and in- 
dustrial ; but the tendency of all such is rather to set the 
receivers of wages in opposition to the payers of them, and for 
social progress is to be deprecated. 

It is only, however, through some such individual action as 
this, coupled with the constant effort to popularize the movement 
among the electors of the municipal or rural authorities, that 
the law can be set in motion, and it must seem obvious that the 
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snccess of so important a sanitary reform should not be left to 
depend on the chance of individuals being found in every 
sanitary authority's district to incur the odium of such an 
initiative. 

The remedies for this state of things are numerous, such as 
the omission of the words in the Public H ealth Act " in suflBcient 
quantity to be a nuisance/' or the taxing of furnaces not con- 
structed to consume their smoke and unprovided with a cer- 
tificate of having passed a certain test. An increase of penalties 
from a minimum of £10 doubling, as in the metropolis, on each 
conviction. But the object of this paper was to suggest a 
good practicable remedy, which has received the sanction of — 
mdeed was suggested to the writer by — the Chief Inspector 
under the Alkali Acts, namely the scheduling of manufacturing 
smoke as one of the vapours to be dealt with by the Inspectors 
of the Local Government Board. 

The Chief Inspector has, during the year, in his annual report 
dispelled the cherished fallacy of the generation of poisonous 
gases — Carbonic Oxide — in producing smokeless combustion. 

The half-dozen almost perfect apparatuses now in the market 
can be reproduced rapidly to meet any demand. 

No hardship is involved in requiring an expenditure of £100 on 
a steam boiler capable of driving £40,000 worth of mill plant. If 
such expense was thought a hardship, the ratepayers would in 
many cases be willing to assist impecunious boiler ovmers as a 
proper public expenditure for the pubUc good. 

The action of the chemical inspectors nas been fraught with 
great advantage to the public and the chemical maniuacturers 
themselves, and the placing of the smoke nuisance also in their 
hands would in a few years entirely alter the character for dirt 
and discomfort now possessed by the manufacturing districts. 

This would not prejudice the action of local authorities, who 
may become impatient of the action of the central authority ; 
but when it did not stimulate them it would relieve them. 

We have laws, yet, defective as they are, interested persons 
in position of authority will not allow them to be put in force. 
The Government inspectors should be independent. 



Mr. WiLKUfsow (Derby) said that Mr. Fletcher hit the right nail 
on the head when he said that the evil was in the administration of 
the Public Health Act. That was where the screw was loose. He 
had taken proceedings before the magistrates with the result that the 
miserable fine of one sliiiiing and costs was imposed for practically 
stifling the inhabitants of a manufacturing town. There were frequent 
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cases where the black smoke issued for thirty minutes in the hour, and 
yet one Justice of the Peace said, what they wanted was more black 
smoke, not less. In manufacturing towns that was the point which 
should be hammered at. Then Justices of the Peace, as well as 
members of Local Sanitary Authorities, required to be educated to 
see that black smoke was not a necessity, and was positively injurious. 

SiE Douglas Galton, K.C.B., F.E.S. (London), said his attention 
had been directed to this question for a very considerable time, and 
it was true that so far as manufacturing processes were concerned 
there was no reason why towns should be injured by black smoke. 
He was afraid the reason there was so much black smoke was the 
cause sketched in the paper. He thought there were advantages in 
making the smoke from the factories come under the care of the 
Inspector under the Alkali Act, and he thought it would be desirable 
to call the attention of the Local Government Board to the matter to 
see whether if might be arranged. There was not the same excuse 
for the nuisance now that there was in the old days when it was 
less understood ; but now every one had full notice, and every one 
who had constructed new works had only themselves to blame if the 
law were strictly enforced to compel the prevention of smoke in 
factories. It had been clearly proved that smoke was preventable with 
proper apparatus, but the great fault in many large towns would still 
remain, that of having smoke emitted from their domestic fires ; and 
until something was done in this respect, either by taxation of 
chimneys which emitted smoke, or in some other way, he did not 
see how they were to obtain immunity from the smoke of their 
domestic fires. In London that was the cause of the greatest amount 
of smoke. A friend of his who lived twelve miles from London 
told him that flowers that used to grow in his garden six or eight 
years ago, were now no longer cultivated owing to the smoke. Even 
at that distance from London these evils were now become so great, 
and the population was extending so fast, that he was convinced 
some strong radical measures must be taken for preventing the 
emission of smoke from domestic fires just as much as from the 
manufactories. 
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LECTURE TO THE CONGRESS 



BT 



Sib Douglas Galton, K.C.B., D.C.L., LLJD., F.R.S. 

Delivered 26th September^ 1889. 



The object of the Sanitary Institute is to promote Sanitary 
knowledge in the community; and one of the methods by which 
it endeavours to effect this is by holding, from time to time, an 
Annual Congress in some important centre. 

It thus anords a focus where those persons, interested in 
Sanitation in adjacent parts of the country, can assemble and 
discuss the numerous and important questions which surround 
the subject in what may oe termed its present transition 
state. 

The difficulty in an Address like this is to say anything which 
is new. 

If you read Sir Edwin Chadwick's Report upon the Con- 
dition of the Labouring Classes, published in 1842, you will 
find nearly the same suggestions and proposals which we make 
now. 

You will find, in that report, extracts from previous reports 
of Sanitarians, dating from the year 1800, inculcating the same 
doctrines. 

The only change that we can now put our hands on is in the 
fact that the words of the earlier sanitarians fell on more sterile 
soil, and that the education of all classes is now by degrees 
fitting the people to take advantage of the advice. 

There are so many conditions which bear upon our health ; 
and in discussing the subject there are so many aspects in which 
it must be considered, that repetition on some points becomes a 
necessity. 

Just consider for one moment how the subject meets us at 
every turn. It concerns our manner of living, our clothing, 
our food, our dwellings, our exercise, our work, our pleasures. 
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It concerns not ourselves only ; our proceedings affect more 
or less seriously our friends and our neighbours. 

The registration of the causes of death did not come into 
• operation until 1837, when Dr. Farr entered the oflSce of the 
Registrar-Genetal of England, then presided over by Mr. 
Lister. 

It is only since that period that data have been collected 
which have brought sanitation into the range of an exact 
science, by providing us with facts upon wmch to base our 
conclusions. 

Leading sanitarians had long pointed out that a certain 
group of diseases was amenable to the control of preventive 
measures. 

These diseases were small-pox, typhus, enteric fever, scarlatipa^ 
measles, whooping cough, diphthena, cholera, and phthisis ; but 
until accurate data as to the causes of death had been collected, 
their opinions could not be brought to the test of scientific 
enquiry. 

We are now able to point, with unerring certainty, to the fact 
that given certain conditions of impure air, impure water, and 
a soil saturated with filth; sickness and deatn^ from one or 
other of these preventable diseases, will ensue. 

We are, however, even yet far from possessing a satisfactory 
system of registration. 

Our published registration returns tell us that so many deaths 
occurred in a certain district, but the district almost invariably 
includes portions which are in a good sanitary condition where 
the healtn is comparatively good ; whilst in other parts of the 
same district, where insanitary conditions prevail, the sickness 
and death-rate may be considerable. 

The published average tends to conceal these differences of 
circumstances. 

In order to be in possession of more complete data, we require 
registration districts more carefully divided according to their 
several circumstances. It is desirable to show the mortality in 
urban sanitary districts; it is desirable to trace out more fully the 
sanitary condition in which sufferers from preventable diseases 
have been living. We require a registration of disease, and it 
is hoped that the new Act, under which the local authorities 
are empowered to enforce compulsory notification of infectious 
disease in their respective districts will be generally adopted 
over the whole country. 

The sanitarian has long associated dirt with disease ; and the 
diseases above mentioned are all more or less affected by the 
retention, in near proximity, of emanations resulting from the 
processes of life in human beings and animals. 
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Small-pox is one of the most dreadful scourges which can 
afflict mankind. It spreads with fearful rapidity. 

Recent investigations by Medical Officers of the Local 
Government Board would seem to shew that the emanations 
from small-pox patients may be carried for long distances 
through the air ; and that the concentration of many small-pox 
patients in one locality in towns, as in small-pox hospitals, 
may causfe the spread of small-pox amongst the inhabitants 
around, without any personal contact: and it has, therefore, 
been proposed, by eminent physiologists, to pass all the air from 
small-pox wards in towns through fire, in order to destroy the 
poison.* 

Although Jenner made his great discovery long before the 
close of last century, viz. : that man can be protected against 
small-pox without himself becoming a source of danger to 
others, as had been the case with inoculation ; it was not 
until 1840 that the first Vaccination Act was passed; and 
it was not until many years later that vaccination was made 
compulsory. 

To those who recollect how large was the number of deaths 
from small-pox, and how dreadful was the disfigurement of 
those who had recovered from the disease, it is a matter of pro- 
found astonishment that the importance of vaccination, which 
is the only absolute safeguard, can be in any way doubted. 

Through vaccination and re-vaccination, small-pox has been 
almost entirely obliterated as a disease in the German army, and 
lari]jely in German cities. 

But in England we have not been so careful in enforcing 
either vaccination or re- vaccination ; and we have suffered even 
in recent years from severe small-pox epidemics. 

There are some towns which, whilst neglecting vaccination, 
endeavour to j)rotect themselves against the incidence of small- 
pox by measures of isolation. 

The instance of London will explain my meaning. 

London is a city in which efforts are made to enforce vacci- 
nation ; but there is no central sanitary authority in London, 
and that, necessarily, leads to some laxity in practice. 

There Is, however, an authority charged with taking care of 
sufferers from infectious diseases among the pauper classes, 
viz. : the Metropolitan Asylums Board. 

Under this body every case of small-pox, where the patient 
cannot be isolated in his own home, is at once removed down 



* In this connection it may be observed that the most effectual method 
of destroying organisms and their spores or germs, is now ascertained to be 
by exposing them to superheated steam. 
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the river by ambulance steamers to hospital ships, situated in 
an uninhabited part of the Lower Thames ; and there can be 
no doubt that, at the present time, it is largely owing to tha 
rapidity of removal of the patients to a place from whence they 
cannot spread the disease, that London has been lately so re- 
markably free from small-pox. 

Leicester, on the other hand, unfortunately opposes vaccina- 
tion ; it affords similar evidence of the advantage of careful and 
rapid isolation of the patients, but Leicester couples with 
isolation of the patients the isolation of those who have been in 
contact with them ; and also endeavours to maintain an efficient 
sanitary standard in the population of the town. Yet the 
presence in Leicester of a large population unprotected by 
vaccination may some day cause it to be the scene of a bad 
epidemic. 

Typhus Fever, which was a common and very fatal disease at 
the beginning of the century, is essentially associated with 
overcrowding and destitution. 

It used to be the inhabitant of our jails, under the name of 
jail fever, which was of so infectious a character that on more 
than one occasion the judge, the jury, and the bar, have 
caught the fever from the prisoners in court. The old custom 
of placing a branch of rue on the desk of the judge at the 
assizes, arose from the supposition that the scent of rue would 
afford protection against mfection. 

Jail fever was frequent in over-crowded barracks and camps, 
and it was the permanent occupant of our towns and villages in 
those localities where houses were so densely massed together as 
to preclude the free movement of air in and about tnem, and 
where the dwellings were so overcrowded as to ensure the fouling 
of the air within them by the concentrated emanations of living 
bodies. 

Typhus is essentially the disease of the pauper and badly 
housed elements of the community ; but wherever it prevails it 
may be caught by those around, who are within the sphere of 
its influence. 

In speaking of London in 1840, Sir John Simon says : "There 
were courts and alleys hemmed in on all sides by higher houses, 
havinf|r no possibility of any current of air, and (worst of all) 
sometimes so constructed back-to-back as to forbid the advantage 
of double windows or of back doors." 

" There could be no through ventilation ; and amidst it all 
there was a dense population of human beings with an atmo- 
sphere hardly respirable from its closeness and pollution." 
" Typhus,** he added, " prevails there . . . not as an occa- 
sional visitor, but as an habitual pestilence." 



310 LBOTUBS. 

Between 1856 and 1887, a sum of over fourteen millions 
sterling was devoted, by the Metropolitan Board of Works, 
to measures tending almost exclusively to the destruction of 
unwholesome house property ; and to the opening up of wide 
thoroughfares and breathing spaces in crowded parts of the 
metropolis. 

This is exclusive of the outlay in the erection of wholesome 
dwellings to replace unwholesome ones. 

This latter work was almost altogether undertaken by bodies 
and individuals who had no access to the public purse, but 
whose private expenditure, on new dwellings, cannot have fallen 
far short of a similar sum. 

The result is that where there were formerlv 230 deaths 
annually from typhus, there is now only one deatn. 

Whilst typhus fever was the occupant of jails, camps, and 
city dwellings, where misery and excessive crowding obtained, 
enteric fever, on the other hand, occurs alike in the crowded 
tenements of the poor and in the mansions of the wealthy — 
to which sewer-air has been laid on by ill-contrived arrange- 
ments — as well as in scattered rural districts, where the need for 
the proper disposal of excreta is not properly recognised. 

The remedies required for the prevention of the one disease 
have little or nothing in common with those for the other ; and 
whilst the removal of the conditions favourable to that form of 
filth which comes of air laden with the accumulated emanations 
of a crowded and destitute people has freed our towns of typhus, 
it is necessary for the prevention of enteric fever so to dispose 
of the excreta and other organic refuse of populations, as to 
prevent the possibility of their spreading poison either through 
water and food consumed or through air breathed. 

The next of the preventable diseases to which I will allude, 
viz., scarlatina, has no such relation to water supply and drainage 
as have those other preventable diseases, of which typhus and 
enteric fever are tvpes. During 1851-60, the deaths in England 
and Wales at all ages from scarlatina amounted to 8o per 
100,000 living; in the next decennial period, 1861-70, the 
rate had risen to 97; but during the ten years, 1871-80, there 
was a substantial diminution, the rate standing at only 72. 

From 1878, when the rate was 75 per 100,000 persons living, 
it fell, year by year, without interruption, till 1886, when it 
was in the proportion of only 22 per 100,000 living ; but in 
1887 the death rate from scarlatina rose to 28 per 100,000 
persons living. 

Up to a comparatively recent date all the more generally 
adopted means of prevention of scarlet fever were in one way 
or another included within such processes as had to do ¥dth the 
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isolation of the sick from the healthy, and the disinfection or 
destruction of such articles as were known to act as vehicles for 
the infection. Indeed, Sir Edwin Chadwick has persistently 
advocated personal cleanliness as a safeguard against the spread 
of infection from scarlet fever — ^that is to say washing the body 
from head to foot daily in tepid water, as a powerful factor of 
prevention a^nst this disease ; and he mentions the case of 
one of the Nightingale nurses who, during a twenty years' 
experience oi attendance in scarlet fever cases, had not caught 
the infection, and who attributed her immunity to havmg 
washed all over twice a day, to having changed her linen daily, 
to having kept a current of fresh air always nowing through the 
room, and to having avoided ever drinking out of the glass used 
by the patient. 

But the saving of life in recent years indicated in the above 
statistics, has, in the main, been brought about by epidemio- 
logical research, which appears to be gradually elucidating 
some of the methods by wnich the specific contagion of this 
disease may be multiplied and is communicated to man. 

Stage by stage, we have gradually learned the existence of 
conditions favouring the spread of the infection which lay 
beyond the limits of the ordinarily-recognized means of personal 
inter-communication. And, in the prevention of scarlatina, it 
is probable that we shall, in the future, have largely to rely on 
the study of disease in the lower animals; for recent inves- 
tigations appear to make it certain that the cow suffers from 
a disease of the nature of scarlatina, which is in some way 
communicable to man through the milk. 

This knowledge carries the necessity of enforcing in our 
cow-houses and tarm-yards those sanita^ conditions of cleanli- 
ness and purity of air and water, which are essential to health 
in our own surroundings. 

The etiology of diphtheria can scarcely be said to be as 
yet thoroughly understood, and possibly on that account its 
connection with the germ theory of disease has been the more 
readily accepted. It undoubtedly receives great development 
under those insanitary conditions which are involved in the 

froximity of decaying organic matter. It is eminently infectious, 
t operates more frequently in sparsely-populated country dis- 
tricts than it does in densely-inhabited towns. 

It is stated to appear more frequently in October than in 
any other month ; to prevail more frequently on clayey than 
on sandv soils ; and especially to have a preferential incidence 
on families that have shown liability to throat affections. 

Cholera is not so constantly with us ; it appears at uncertain 
intervals. 
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The laws governing the spread of cholera are well-understood 
by sanitarians. The fact that cholera, like other infections 
diseases, is a communicable disorder spreading from a focus of 
infection, has been long known ; and the measures required to 
check its spread have been carried out for many years. 

To quote the words of Sir John Simon, ** cholera finds its 
home in excrement-sodden earth, excrement-reeking air, excre- 
ment-tainted water." 

Remove these conditions, and you will stop cholera. In 1831 
and 1848 there were serious epidemics of cholera in England. 
In towns where the same insanitary conditions had been allowed 
to continue, the epidemic attacked the same streets, the same 
houses, and sometimes the same rooms in both epidemics. The 
removal of insanitary conditions has prevented cholera from 
again obtaining a foothold in England, although in 1854 and 
again in 1866 this disease was epidemic in a less degree. 

But it is a disgrace to England that we have allowed India to 
continue to be a hotbed of cholera for so long. 

The whole experience of the sanitary measures which have 
been taken in India show that the prevalence of cholera can be 
controlled in that country in the same way in which it has been 
controlled in England. 

At the International Congresses on Hygiene, the European 
nations have insisted upon maintaining a quarantine against 
vessels coming from India. 

Quarantine is, no doubt, an unnecessary interference with 
trade, because in the face of good sanitary conditions cholera 
could not find a footing in the seaports. 

The continental nations, however, prefer to retain insanitary 
conditions in their own seaports, ana they therefore resort to 
quarantine. But when we complain, they point to Calcutta 
and Bombay as being ports where cholera is endemic, and they 
say — adopt those sanitarj' measures in India which you have 
adopted in England, and by which you have prevented cholera 
from finding a foothold on your own shores for so many years : 
protect Calcutta and Bombay against cholera by eflScient sanita- 
tion, and we will take off the quarantine. 

The following figures show that these zymotic diseases, which 
Dr. Farr has aptly called " filth diseases," have of late years 
been largely reduced by sanitary means : — 

The deaths in England and Wales, from these zymotic 
diseases per 100,000 persons living, which in 1861-70 were 
425, were reduced in 1881-87 to 245, whilst in London the 
deaths from zymotic disease, which in 1861-70 were 519 per 
100,000, were reduced in 1881-87 to 313 per 100,000. 
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In this recapitulation of preventable diseases, I must not 
omit Phthisis. The Registrar-General says, that of all the 
causes of death which have a place in the bills of mortality, 
Phthisis is the one which carries ofif the largest number of 
victims. 

In the 33 years between 1848—80, it is stated that 1,702,027 
deaths were due to Phthisis. In 1887 the deaths from Phthisis 
amounted to 44,935, which is about 159 per 100,000 of persons 
living, and is indeed one-twelfth of the whole deaths for the 
year. 

Phthisis has been defined by a recent French Commission to 
be " a parasitic disease, virulent, contagious, and transmissible 
from parent to child, caused by the microbes of Koch, which 
enter the system either through the alimentary canal in the 
food, or by the lungs, or the skin." 

Dr. Thome Thome tells us that it accompanies a damp sub- 
soil : it is largely encouraged by indoor occupation where there 
is absence of means for renewing the air. It levies its toll as 
much on the humblest cottage industiy as on the highest 
development of our factory system ; ana it especially prevails 
where there is inadequate ventilation in and about dwellings, 
and in workshops in which the atmosphere contains particles of 
materials used in manufacturing processes ; sedentary employ- 
ment, and constrained positions preventing the due development 
of the bodily organs, are held to be important factors in assisting 
the development of this disease. 

The progress of sanitation in the reduction of the level of 
subsoil water, the prevention of damp in dwellings, and improved 
ventilation in factories and workshops, appear to have haa some 
eifect in diminishing this disease. The number of deaths per 
100,000, which in 1851-60 amounted to 268, were reduced in 
1871-80 to 212. 

This short summary of the conditions which affect these 
several diseases shows us that sanitation involves many factors. 

The great improvement which has taken place in recent 
years, in the construction of instruments of precision, has enabled 
researches to be made which are daily opening out to us new 
views of the causes of disease. 

We have learnt that, just as a specific organism causes 
fermentation in liquors, and manufactures for us alcohol out of 
sugar ; just as others of these minute organisms are continually 
working to convert dead matter into some other form available 
to be taken up to promote life ; so other organisms are present 
either as the cause or effect of certain forms of disease in 
animals and plants. 

In speaking of diphtheria, Dr. Thorne Thome tells us that 



314 LBCTVBS. 

under certain conditions of evolution, some of these ornnisms 
may temporarily obtain a. property by which they Decome 
infectious, whilst if deprived of the circumstances which 
favoured this development, they may again lose their infeo 
tiveness in the same way as special characteristics maj be 
developed in higher plant life, and be as easily lost again. 

The German physiologist, Koch, and others, have in recent 
years attributed cholera to the presence of a germ. Dr. Klein, 
who was sent out to India by the Government to examine the 
question, does not admit that the evidence of this is complete ; 
and certainly at present we know comparatively little of the 
modes of operation of these organisms, but our knowledge is 
daily extending. • 

Whatever, however, may be the facts as to the operation of 
these minute organisms, their development wonld seem to 
require favouring circumstances. Their numbers would appear 
to increase with insanitary conditions. For instance, in the 
pure country air, very few microbes can be found in the 
atmosphere ; whilst near the moutlis of sewers or near decaying 
organic matter, the numbers of microbes and spores of fungi 
found are sometimes enormous. And recent investigations by 
Professors Carnelly and Bedson, would appear to show that the 
numbers of these organisms are largely increased in air which 
is contaminated by the respiration of closely-packed assemblies, 

Sarticularly when their members are not cleanly in habits or in 
ress. But, on the other hand, it would seem that a healthy 
person may have the power to resist their attacks, and that 
it is mainly owing to lowered vitality resulting from heredity 
or en^ndered by insanitary conditions, or from other causes, 
that these organisms are enabled to obtain a foothold. 

The conferences which have recently taken place at the 
International Congress of Hygiene in Paris, on phthisis, exhibit 
the danger against which sanitarians must guard in discussing 
these new discoveries. 

The tendency would seem to be to attach more importance to 
the germ and to its modes of life than to the means which 
experience has shewn us will certainly limit its destructive 
power in human beings. 

For instance, the cuscovery of the cholera germ could not, in 
any way, alter the nature and application of the general laws of 
sanitary science, as specially applied to the spread of cholera, or 
of that group of infectious diseases dependent on filth ; although 
the knowledge which would inevitably follow the identification 
of a cholera germ, of its nature and mode of spread, of the 
conditions under which it undergoes alteration by tempera^ 
ture, soil, and season, would unquestionably lead to a more 
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specific application of means to ends than has hitherto been the 
case. 

Whilst, however, it is essential to adopt all known means of 
protection against imported diseases, such, for instance, as 
vaccination in the case of small-pox, as isolation of the invaded 
individual, and as the destruction of the secretions by chemical 
agency, the prevention of disease aims at something higher. 
It aims at placing a healthy population in conditions or air, 
water, warmth, food, dwelling, and work, most favorable to 
their development. The vigour of their own life is the best 
security men have against the invasion of their organisation by 
low corpuscular forms of life : for such the propagating matters 
of zymotic diseases may be held to be, ana, let me add, in the 
words of Dr. Farr: — '^Vaccinate by all means; but at the 
same time provide streets, spaces, dwellings, water, drainage. 
Do not leave the dirt in rookeries, in pits, in dunghills. What 
are municipal bodies, town councillors, aldermen, mayors, 
provosts,*' and we may now add county councils, ^' good for, if 
they cannot, by administrative measures, displace rookeries by 
healthy habitations ; supply the people with water and with the 
means of 'cleanliness, which stands, proverbially, *next to 
Godliness?'" 

Whatever may be this facts as to the effects produced by 
these organisms, we do know that the prevalence and progress 
of certam diseases can be increased or modified by the sur- 
roundings in which a population is placed, and by the conditions 
under which it lives. 

For these reasons, if you wish to guard yourself against these 
diseases, you cannot avoid benefiting others at the same time. 

In that aspect improved sanitation may be said to be un- 
selfish. It compels you to confer those benefits upon others 
which you are endeavouring to confer upon yourself. 

Hence sanitation necessarily means the increased well-being 
of the people, and especially of the lower classes. 

Well-t(>-do people cannot adopt sanitation for themselves 
alone. If an epidemic breaks out in a village or a town, 
however carefully you may guard yourself, however splendid 
the house in which you live, and however you may strive 
to shut yourself up in it, you stand a chance of catching 
the disease. 

Epidemics can only be prevented by making the whole 
population sanitary, and by removing from them all disease 
causes. That means that they must be in a position of well- 
being and comfort ; you must not allow over-crowding in the 
houses or cottages near you; you must see that houses and 
cottages near you have good through ventilation and circula- 
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tion of air around them ; you must see that refuse of every sort 
is removed away from the inside of every house and cottage, 
and from their vicinity, before it has had time to decompose 
and ix)llute the soil and the air ; you must see that each house 
and cottage is supplied with pure water ; you must see that the 
foo<l is not adulterated or impure, and that the milk is not 
infected ; you must see that the level of the subsoil water is 
lowered so as to prevent damp, and thus check those diseases 
which are favoured by damp. But to ensure a healthy popula- 
tion, we require somethinfj beyond their material well-being: 
we require a control over the use of intoxicating drinks, and the 
cultivation of habits f)f order, sobriety, cleanliness, and prudence; 
and, above all, of morality. 

The facts which I have mentioned as to the causes of these 
preventable diseases, show that the material insanitary conditions 
from which we suffer arise very largely from the emanations 
which living beings throw out of their own bodies, and hence 
that one great principle of sanitation is to get rid of refuse 
matter. 

In the case of the air in our dwellings, we throw out from 
our bodies in breathing impurities into the air; and fresh air 
is necessary to dilute this refuse, and to assist its conversion 
into innoxious forms of matter. We therefore prohibit the 
building of houses back to back ; we recommend windows 
capable of opening in every room — light assists cleanliness, 
darkness means dirt. 

Similarly, if we allow the refuse from our rooms, our kitchens, 
and our stables, to accumulate in, or in close proximity to our 
dwellings, the emanations from it poison the air around. We 
therefore inculcate covered metal boxes to hold the refuse 
which should daily be removed from them to a locality away 
from the vicinity of the houses, whether in town or country. 

Accumulations of organic matter should never be allowed to 
remain stored up amidst a town population ; they should be 
removed daily outside the town. In large populations,- the 
most effectual way of preventing such refuse from being 
injurious is to bum all which cannot be utilized as manure. 

In the removal of excreta from houses, the use of cesspits — 
whatever be the material of which they are constructed, except 
metal — will infallibly gradually pollute the surrounding soil. 
Therefore cesspits should never be permitted to exist any more 
than should manure or ashpits sunk into the ground. 

In country districts this class of refuse should be mixed with 
the soil and used in gardens or fields as rapidly as possible. 

There is always liquid refuse to be disposed of, and in your 
villages and country districts you must so remove this that it 
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shall not run into the ponds from which the cows who supply 
you with milk are drinking. You must see that it does not flow 
into your wells over the surface, or penetrate into them under- 

f round. Nor must it pass into your steams and rivers until it 
as been freed, by some form of land filtration, from the poison 
which your refuse matter has put into it. 

In the drainage system for a town, you must remember that 
such a system, to be complete, must embrace, not only the 
sewers and the house connections, but also the paving of your 
streets and yards. 

If you adopt sewers for domestic water separate from your 
street drains, you yet must make provision for both, and if you 
form your streets of soft materials which pass into your drains, 
you will have deposits, which will cause not only interruption 
to the flow of sewage, but danger to health from the putre- 
factive gases which they would engender. 

Therefore the road and yard surface is an important feature 
in the drainage arrangements of every town. 

Having made your drainage system perfect in your town, you 
have still to dispose of your sewage in such a manner as not to 
injure streams or rivers. 

This question has been discussed and rediscussed for many 
years without much material advance having been made in the 
conclusions arrived at. 

It may probably be summed up thus —that the most practical 
method of dealing with the sewage of inland towns is, after 
causing the solid parts of the sewage to be deposited, by some 
form of precipitation, to run the liquid over land covered with 
growing plants. 

I said at the beginning of this address that I could tell you 
little that was new. And all these suggestions which I have 
just recapitulated have been made over and over again. You 
will probably each of you say you know all this ; but if so, why 
is it that the suggested precautions are not invariably taken ? 
Why does so much defective sanitation exist? The fact is, 
the princij)les of hygiene — the simple rules of a healthy life — 
should be inculcated on children from their earliest years ; and 
when the children so educated grow up we may hope, and then 
only, that preventable diseases will be largely diminished. 

As bearing on this question I would nere quote a remark 
mjide in the Annual Report of the United States' Central Edu- 
cation Commission : — 

*' It is easy to lay down instructions on paper, but they will 
be of little value if the desire to apply them at the proper 
moment be absent. We can only make useful citizens by pre- 
pai'ing them from infancy for the duties they are to perform. 
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From the moment when a child enters school his physical and 
moral instruction should be pursued rationally and methodi- 
cally. The child should be at once placed in possession of all 
his f acuities, and they should be developed ; his nature should 
be encouraged, his physical instincts cultivated; his sense of 
symmetry, harmony, and judgment, and especially his faculty 
of imagination, should be cultivated ; he should be made fami- 
liar with the habits of those with whom his life will be spent; 
he should be taught truth, courtesy, justness, indulgence, and 
usefulness ; he should be inspired with purity, beauty, right 
conduct, and nobleness of character. Having thus prepared 
him morally and mentally, let him seek out and create for him- 
self his future career." 

You will, perhaps, say, what is the national advantage of 
sanitation when we see our population daily increasing, and 
labour so plentiful that, in some trades, low wages result ; and 
why should we, by removing preventable causes of death, assist 
our population to increase faster. 

This argument reminds me of an extract from an essay 
published m a magazine called The World in 1755. The 
essayist says that '^ prior to the introduction of small-pos 
inoculation, London, thanks to the fatal ravages of small-pox, 
was tolerably roomy ; people preferred to stay at home in the 
provinces rather than come to London and catch the disease. 
But now, thanks to inoculation, this danger has disappeared, 
and London is most inconveniently crowded. 

*' This inconvenience has, in a great measure, been hitherto 
prevented by the proper number of people who were daily 
removed by the small-pox in the natural way, one at least in 
seven dying, to the great ease and convenience of the survivors, 
whereas, since inoculation has prevailed, all hopes of thinning 
our people in this way are at an end, not above one in 300 being 
taken off, to the great incumbrance of society." 

This was undoubtedly a strong way of stating the case. But 
the increase of our population is a very serious question. 

The first effective census was taken in the year 1801, and the 
population of England and Wales then numbered 8,892,536. 
In 1881 it had nearly trebled, and numbered 25,974,439. 

The area of England and Wales amounts to 37,239,351 acres. 
Thus there are nearly 1^ acre to every inhabitant. 

The Registrar General further shows us that whilst during 
the ten years, 1871-80, the natural increment of the people, t.«., 
the excess of births over deaths, has been at the rate or 15*09 per 
cent., the diminution by the excess of emigration over immigra- 
tion has caused a loss of only 0*73 per cent. ; and he states 
that if the rate of increase which has prevailed during the last 
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half-centtiiy continues, the population will be doubled by the 
year 1936. 

When we consider that in our expanding trade, the matters 
which we export are things that we cannot eat, and that oar 
imports at the present time represent fully 40 per cent, of the 
food required for the daily sustentation of the people, and that 
this food is imported from abroad, it certainly behoves our 
statesmen to consider seriously in what way the land in this 
country can be more effectually utilised for producing food than 
is now the case ; and how the vast and sparsely peopled colonies 
which England possesses may be made more subservient than 
they now are to promoting the welfare of the empire. 

Whilst, however, it is impossible to ignore the vast import- 
ance of this Question, we must bear in mind that it is essentially 
our duty ana our advantage to see that the capacity of the 
people for working and for producing the necessaries of life 
shall not be diminished by sickness or a low condition o£ living. 

We have not yet reached the limit at which the people of this 
country are unable to obtain employment. Up to the present 
time at least, improved sanitation has been accompanied by an 
improved condition of the working classes. 

We talk of the vast progress which we have made during 
the present century, and it is most interesting to contrast the 
condition of things which existed between 1830 and 1837, with 
that at the present time. 

If you read the report of the Poor-Law Commission of 1842, 
you will see that, in those days, the number in receipt of 

Earochial relief was large. The people were sickly, they were 
adly housed, frequently in most wretched cottages ; supplied 
with little water, and that little often bad; the refuse was 
allowed to accumulate, in and around streets and cottages; 
employment was scarce, food and clothes were dear. 

Now, although the number of the people is double what it 
was in 1831, employment is plentiful ; tne people are better 
housed, better clothed, and better fed. 

It is difficult for persons, who were not alive in those days, 
to realise how completely the steam engine, the railways, and 
the telegraph, have altered the conditions of life. But if we 
look forward, we may safely say that, great and numerous as 
have been the inventions which have changed the face of the 
world during the last half century, the inventions and changes 
which the next half century will witness will probably far 
transcend them in interest and in importance. 

Up to the present time employment seems to beget employ- 
ment, and there is no apparent reason why those conditions 
should change, for the present at least. 
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Let us now consider what the removal of the preyentable 
causes of death means. 

The following table from the supplement to the 35th Annual 
Keport issued from the General Kegister Office, shews what 
were the probabilities of living, of the male population, from 
age to age, if the deaths from preventable diseases were 
excluded. 



England and Wales. — Four Orders of Life Table* for Males (eaiak' 
lated from the Facts Recorded during the Ten Fears 1861 — 70), 
sliowintj the effect of the Exclusion of Deaths from (1) the Principal 
Zymotic Diseases; (2) Phthisis; on the Probabilities of Living 
from Age to Age, 
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The Table may be read thus: — Of 510,622 boys born alive, 
321,013 attain the age of 25, of whom 30,258 die in the ten 
years following. 

Exempted from attack by miasmatic diseases, 374,838 would 
survive to the age of 25, 31,164 dying in the next ten years. 

Let us, as an example, apply this Table to the population of 
Worcestershire, where the number of male births in 1887 was 
6,154. Assuming the same rate of incidence of z}Tnotic disease 
to continue to prevail, as is shown in this Table, the number of 
these male children who would be alive at the age of 25, that 
is to say, in 1912, when a labouring man attains his full earning 
power, there would be about 649 more male persons living, if 
preventable zymotic diseases were abolished, than is now the 
case ; at the age of 35 there would be 638 more ; and at the 
age of 45 there would be about 608 more males living ; and at 
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the age of 65, that is to say, in 1952, when a man's working 
power may be assumed to be on the decline, there would, if 
you abolish preventable diseases, still be about 455 more males 
alive who had been bom in the year 1887, than would be alive 
assuming the mortality of Worcestershire, both general and 
zymotic, to be similar to that of England and Wales during 
the period in question. 

The community may thus be assumed to have had the benefit 
from the capacity for work of these extra persons during the 
45 years. The money value of this may be roughly assumed 
from a calculation of Dr. Farr's, in a paper published in the 
Statistical Society's Proceedings in 1853, on the equitable 
taxation of property. He there gives the value of hign agri- 
cultural wages, and of moderate professional incomes. 

The value of the future wages of a labourer, at the age of 
20, on good wages, is there stated at £637, and the value of the 
future income of a professional man, earning the moderate 
income of £288 a year, is stated to be £5,329 at the age of 25, 
and £6,038 at the age of 40. 

If we assume that one-twentieth of the males were of the 
class above that of labourers, and that only one-fourth of the 
labourers earned good wages, the capitalized value of the earn- 
ings of the larger number of males who would be kept alive, 
owing to the aoolition of zymotic diseases, out of those bom 
in each year, who would otherwise have died, would be not 
less than a quarter of a million of money ; and this would be 
repeated annually.* 

These figures show that there is a direct money value to the 
community in preserving the health and extending the duration 
of healthy life of those who live in the community, because it 
extends their power of labouring and of adding to the wealth 
of the community ; and, moreover, this money saving far 
exceeds any outlay which would be necessary to remove 
sanitary defects existing in the county. 

In a diminished death-rate there is also the direct saving 
from diminished funerals, which has been estimated at an 
average of £5 a funeral ; thus the saving of life arising from 
absence of death from zymotic diseases in males and females, 
would amount upon the annual death-rate of Worcestershire to 
above £5,000 a year. But this does not represent the whole 
saving. Each death from one of the preventable diseases repre- 
sents many cases of sickness which do not end in death, but which 
cause a serious loss to the community. The loss from sickness 



* Dr. Farr made a later estimate, in which he put the average net value of 
the whole community, men, women, and children, at ;£i59. 
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nrm'M {mrtlv from the loss of earnings, and, in the ja 
UH'UtSH'rn iff a family, from the exjiense which the 
/'MiiMrn, from loMM of time and otherwise, to the other 
f4 iUt*. fainily. Thus the real meaning of a diminished death- 
mU' in an iiHfrcumMl wag(*-eaming power in the community 
H^ w«'ll ait iUf <iiiiiinution of that waste of power which occurs 
iu in«liv!<liiiilM from Kickiiess and inability to work, and which 
14 Ut mtuw vxU*ui n;|)r(*Hented by the money spent, owing to 
iliMi nw\itu*HHf ii|Min mcMlicul advice, apon hospitals, and upon 
tfiUt't fortim of charity, instead of upon some reproductive 
Marvin*, 

Ifi fuldition 1^> ihis monc^y loss, consider the loss of happiness 
friftu |irifvi'n(nhl(* death aii<l sickness. The child is removed 
ill whom thn hop4*H of the father and mother are centred. The 
mother In niiiiIcImmI away on whom the bringing up of the 
rhiMriMi NO lfir^(^ly <li*iK*ii<lH. The father dies, whose labour has 
nuiUHirU'd till* faiiiity in comfort, and whose death leaves them 
Ut hink UiUt |)ov(Tty. In acldition to this, individual happiness, 
uwl i\u*. powrrof eiijoynii'iit, <le[>end8 on health: without health 
Wi*. cannot c*x(*rt our full energies, we cannot help our neigh- 
liourN, w({ ran not fulfil our own daily duties ; yet it is upon 
tli('mt mait4*rH that a large part of the real happiness of life 
dchcndN. 

I think that it will hi* interesting to you to see how the 
iin*v«!ntiible diseaMi's in VVorcestershire compare with the total 
in t.lin whole country. I, therefore, asked my friend, Mr. Mundy, 
of tlii^ (iiMienil Hegister OtKce, to prepare for me tables which 
exhibit' the sanitary cM)n(liti(m of the registration districts of 
WorcrKterMhire, compared with that of England and Wales and 
Lnndon. 

Those tahh'H are given on the following page. The informa- 
tion which they afTonl shews that whilst Worcestershire may 
he claHm>(I as a comparatively healthy county, there still exists, 
in t he (M)unty, a large amount of preventable disease, which it 
is the <luty of the various sanitary authorities to fight with and 
HuppreHH. 

1 he health of a district, as mejisured by the published death- 
rate, is iinule up from the average of a number of details ; and 
whilst in parts of each district there are healthy localities, in 
other parts there are unhealthy places. It is these unhealthy 
loi'alities which should be attacked: and no sanitary authority 
should be satisfied until every portion of the district is equally 
f ri»e from preventable disease. 
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In ovoiy locality wliei*e we find a death-rate of above 16 per 
1, ()()(), wi> nmy be sure that there is a margin npon which we 

rail work. 

When we consider the enormous advantage to the commiinitT, 
ImHIi pecuniarily and morally, of diminished death-rates and 
diniiniNhed Nicknesa; when we consider that this improved 
condition can Im> obtained by carefully enforcing laws which 
iilrt'iidy exist as to the fitness of the dwelling, the number 
|icrniitt«Ml to occupy it, the maintenance of cleanliness in it and 
its Nurn)un(lings, the intelligent examination of those con- 
ditions which nmy pollute the air, the water, or the soil ; and 
when w<» consider tlie inijx>rtance of protecting the purity of 
the supplies of food ; is it not a matter of astonishment that so 
little care is taken to obtain skilled officers to perform the 
dtitit's of supiTvision, and es{)ecially that so little consideration 
in givi'U t4> the ini|M>rtance of remunerating them adequately 
for the knowledgt* which thev have been obliged to acauire in 
ordiT ti> lit them for the lal>orious duties which they have to 
perform. 

The |iiH»vention of disi*a«e is a different function from the 
euro of disease ; and it is scarcely compatible ^vith the require- 
nitMits of pt*ofi'ssioiuil avocations that the persons charged with 
wut<'hing over the prevention of disease snould be engaged in 
pt'iviite |inictice. 

The Sl4«(li<Md Ofliivr of Health ought to give his whole time to 
his duti«»s. If he is to perform these duties efficiently, he must 
havt* ch^vot.<»(l many years and much attention to the acquirement 
of scientific^ knowledgi^ and he must have learned how to apply 
tliiit. knowledge* to |)nictical sanitatiim. You cannot obtain 
thi'se (|iiu)ilic«tions unless you are willing to remunerate your 
nHMliiMil oflicei's udetpuitely, and to give to the position perma- 
nen('(* and ini|M)rt4nu*e. 

Similarly the Sanitary Insi>ector,or the Inspector of Nuisances, 
who is the eye and the right hand of the Medical Officer of 
lIcMilth, must have a certain amount of scientific knowledge, 
combined with nuich practical experience, if he is to exercise rns 
duties effectively. 

The possession of these qualifications should be made a 
nec4»ssary contingency of the appointment of every Sanitary 
Inspector, and these qualifications can only be obtained pro- 
vided you adecpuitely remunerate your Sanitary Inspectors. 

At the present time, when County Councils have had placed 
upon them the supervision of the sanitation of counties, it is 
especially necessary that they should take an enlarged and 
comi)rehensive view of the duties so laid upon them. 

I have endeavom*ed to show you that so far as money is 
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concerned, a diminished death-rate from preventable disease, 
and diminished sickness, means an actual pecuniary gain to the 
community ; but you should consider also the moral side of the 
question. The healthy body is the necessary casket for the 
healthy mind, and in order that the nation may advance in 
education, in sobriety, in morality, and in all those qualities 
which go to form the true happiness of the people, you should 
direct all your efforts to abolish preventable disease, and to 
carry sanitation into all your towns and villages- 
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SERMON 



By the Vert Rev. The Dean of Worcester. 

Prbached in Wobckster Cathedral, Sbftbmbbb 27th, 1889. 



Exodus xx. 12.—" The Land which the Lord thy God giyeth thee.' 



Fair, and rich, and well peopled ; nobly governed, and veiy 
willing to be governed ; the manifold factory of the world, its 
market, its exchange, and its coinage ; the home of a Colonial 
Empire, and the throne of a score of Indian territories ; the 
freest, the purest, the godliest race on God's earth — ^this is the 
land which the Lord thy God hath given thee. 

Would it not be well to celebrate a yearly Eucharist, and 
bring each of us his offering, all for this alone ? Each of us 
his offering, — even the use of the gift which God hath given 
us for our welfare and for His service. For it is a ten-stringed 
harj) that our hand is holding, and our prayers are held in a 
golden bowl. 

But look again — some of our ten strings are hurt, so our harp 
cannot give out all its music. Let me take up some of those 
frayed and broken chords and show you them, here in the 
Presence of God, here where He helps us to mend them. 

I pray you to look at them carefully ; you who have come 
from north and south to the midland to bend over the sorrows of 
England, and to lay your gifted hand on her leprosy ; to you 
who have sat for four days with the spirit of wisdom and 
understanding, the spirit of council and of might, — aye, and 
not without the spirit of the fear of the Lord, fearing for great 
laws that are broken, fearing for death daily conquering where 
he might be conquered, and lives blighted which might be both 
blessed and blessmg. 

L — The Chord of the Air. 

For a heavy cloud rests d^ and night over the towns of the 
land which the Lord our God has given us, an earth-bom 
cloud, not like that sign of God's presence and means of His 
guiding by which Israel walked of old through the Red Sea to 
the land which God had given them ; but like the other side of 
that cloud which overshadowed and darkened the chariots of 
Egypt, and ruined all their glory. To you it is given to lift 
this cloud, and let in light and gladness, and the seven rays of 
a blessed sunshine into the streets and lanes of the city, for the 
saving of fuel and for the brightening of life. 

A generation ago a manufacturer of Leeds was saving 
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15 per cent, by his consumption of smoke, yet the cloud is 
quite as heavy that hangs this afternoon over Leeds. In 
Newcastle Lord Armstrong bums the smoke of his blast 
furnaces, but few follow his lead, or grieve over their pollution 
of the breath of life. 

Individuals then have failed, and the trust of fresh air and 
refreshing breezes has been committed to your Society, that 
you may purify public opinion, and that it may purify the 
public atmosphere. 

Nor shall you stop till you have opened the window of heaven 
to every cottage room, and brought the breeze of the ocean 
and the breath of the mountain to fan the spark of life in 
every child of our race. 

n. — The Chord of Pure Water. 

Worse than the blemish of the air is the darkening of the 
sweet waters of the land which the Lord our God has given us. 
Water is a special gift to England — the rains that water the 
earth, wat-er our pastures with a full cup, a cup of blessing, till 
our fields are the joy of man and beast ; and the emerald that 
is the rainbow over the Throne of God (Rev. iv., 3,) lends its 
color to the grass of all our hills and dales. 

But no rivers are so black as the streams of our land. 
" Streams," this is no name for the half liquid mud — ^black, 
foul and deadly — ^that fill the channels of those river beds where 
I caught trout and grayling in my boyhood. 

Our Coi'porations have tried their hand, but Corporations are 
partly bounded by their borough limits, and their members have 
many interests to consider ; Government has tried its hand, but 
in this thing the Crown has only power without knowledge. 

And now we come to you, to whom knowledge of the secret 
things of God's nature is given, and the laws ot the Most High 
are revealed ; we come to you, whose kingdom, so far as it is 
natural and physical, knows no earthly bounds ; to you, whose 
only interest is to give a cup of pure water to the children of 
the race, and to cleanse the waters that wash us. 

Give us back, if you can, we cry, give us back the rivers of 
England, and the fountains of the land which the Lord our 
God has given us. 

Aye, and let the water be not only clean, but sweet and 
pleasant. Rome was watered, not only by the pure streams 
that descend from the Alban hills, but they led the Aqua Marcia 
into their fountains, that delightful water that tempt« you to 
drink it, the cup which the Roman citizen has chosen for 2,000 
years before the vines of his Southern hills, to take their place 
or to temper their dangerous fire. 
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III. — The Chord of Pure Earth. 

For an enemy is not satisfied with the sickness he has emptied 
into our air and our water ; the Earth which our God blessed as 
lie made it, Mother Earth herself is polluted, and the waters that 
leave our towns are more deadlv than those that reach us ; a 
dangerous fire floats down our deep broad drains, and the streams 
whose source is in the cessjx)ol and the gutter and the conduit ; 
these waters of death, whose gases are the breath of the grave, 
whose bed is the verv bed of sickness, whose heat is the fire of 
fever. Heal those waters also, we pray you. 

The land is accursed, its smell is not that of a field which the 
Lord our God has blessed. God gave to the Earth the virtue 
of sweetening all that it touches, and purifying the foul, and 
transfiguring our very refuse into fertility ; but the salt has lost 
its savour because we have laden it with a burden that it cannot 
bear. And yet even now God has provided a remedy for every 
ill ; somewhere in this grt»at treasury of a world He has stored 
the virtue that may make the bitter water sw^eet, and the 
poisoned earth to be "a field of offerings;" it may be that the 
component parts of this medicine must be brought together from 
east and west, and gathered only by the hands of the w^ise, and 
mixed by men who have hearts as noble as their brains, and 
dispensed with reverence to Him Whose they are and WTiom 
they serve. If you do not know how to help us, if this thing is 
still hidden from you, ask Him who has given you the divine 
desire to bear the infirmities of others, ask Him as children 
and you shall come to us as men^ for men have constantly learnt 
things on their knees, that no book knows, and nature has failed 
to tell them. 

So, when your gifts have descended like an angel into the 
pool, the sick man will take up his bed and walk ; the outskirts 
of the towns, into which all England is gathering, shall be 
healed of their plague, and we shall rejoice again in the land 
which the Lord our God has given us ; aye, the valleys shall 
laugh and sing. 

There is a legend they love to tell in my own county of a 
dragon that wasted the fair Chase of Whamcliffe, devoured 
children, and saddened all the land. So the people cried for 
help, to God and man they cried, and God sent a hero who 
slew that dragon, and delivered the people and their homes. 

I take it the tiling is a myth — ue.j an outward form to hold 
and give a truth worth having. A plague laid low the in- 
habitants of that Chase, or its undrained marshes slew their 
children before their time, till some lord reclaimed the land, or 
some ffifted physician stood between the living and the dead. 

Will your Institute be the Hero we want to-day I Will you 
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go forth with the sword and shield you have forged in your 
crucible or laboratory, and do our battle with the dragon that 
devours us? 

Indeed, it needs the real quality of the hero, his sense of a 
mission, his readiness to sacrifice himself for the common eood ; 
and you know the hero was a man born of the gods, half his 
nature descended to him from an innnortal and heavenly parent. 
And so it is to-day. Science is cold, and something of the love 
of men must warm it. An eye that sees a look of the Cross 
in each weak and suflfering person, as well as an eye that sees 
unknown virtue in some chemical, or undreamed-of power in 
some refuse by the wayside. 

This is the essential nature of the hero of all times — kinship 
to God, union with our Lord, a sense that he is working with 
God, for God, to God ; a sense that grows by use, and makes 
his mind reverend, and his skill sacramental, and his life an 
offering in union with the offering of Christ. 

Therefore you come to your Cathedral as the Alpha and 
Omega of your Congress; you enfold your work in worship, 
and your work is part of your Faith. 

Let me quote some of your own words that you have spoken 
this week : — " The sanitarian has long associated dirt with 
disease." What is this but the underside of the old Christian 
saying, " Cleanliness is next to Godliness." If one saying be 
true, the other holds equally good. But two witnesses are 
better than one, and in their undesigned coincidence the kinship 
of Religion and Sanitation is traced to a common Father. 

Here is another sentence from your address of last night : — 
"But to ensure a healthy population we require something 
beyond their material well-being. We require a control over the 
use of intoxicating drinks, and the cultivation of habits of order, 
sobriety, cleanliness, and prudence ; and, above all^ morality, ^^ 

Aye, morality is a great law, to which other laws, as those of 
health, are subject. And yet morality is only a law ; it can 
only command and forbid, and exact its terrible penalty when 
we rebel. But Christianity is power, enabling us to obey, 
helping us to fulfil the inexorable law, and finding a remedy 
when we repent of its breach. 

Then shall men rise up and bless you, for you shall have 
given them both power and cause of blessing. 

And you, with the many you have helped, shall often kneel 
together to praise and worship and give your gifts again to 
God, in some fair Cathedral, or in the little shrine of each man's 
own heart, or in the Church of those who have been saved, 
both in body and soul, in the Holy Land which the Lord our 
God has yet to give us. 
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MISTAKES ABOUT HEALTH. 



LECTURE TO THE WORKING CLASSES, 

By Puofr8Hob W. IL CoRriELD, M.A., M.D., 
Saturday, September 28<A, 1889. 



PfiOFKHAOR CouFiEM) said : Mr. Mayor, ladies, and gentlemen, 
I |)ni|HiH(^ in llio Kliort time that is allotted to me to speak 
Ui you about inistakes made during our lives concerning onr 
iicahii. A iiesHiniist philosopher has said ** Youth is a folly, 
tniddli* ag<* is a niistakc*, and old age is a regret.** Let us hope 
ilmi tliat at any rate is not always true, and let us try by seeing 
how w«i may liest ki»ep our health, that most valuable possession 
^N^^ Imvc? — K*t us try to prevent that saying from being true in 
our case. 

Wo will th<»n tjike shortly the different periods of life, and 
W'4» ili(' nn'stakcH that are either made for us or that we make 
for ourscjIvcH during those |)erio(lK. First, there is the period of 
infanry. Now, the first groat danger to a young child is from 
th«* cxl^^rruil cold, hut as a rule mothers are too careful of their 
young (*hildn*n to ex|M)se them too much as babies to the 
(•xtcriial cohl, so I pass over that for the present, though it 
would Im' a great danger to infants if they were exposed to it, 
and 1 will come hack to it in the next stage. After that — after 
i*x|M>sure to cold — the great danger to infants is from improper 
feeding. There is only one food which is fitting for the nurture 
of an infant — the? fcMxi provided for it by nature, which con- 
tains all the substances that are requisite to nourish a young 
aninuil mixed in their proper proportions. That food of course 
is milk. Instead of milk or milk and water all sorts of things 
arci given as you know to younir infants. In the first place a 
large number of mothers give their young infants tea. It has 
been shown perfectly clearly by investigations w^hich have been 
made into the lives of young children m the colliery districts, 
that the growth of infants and young children is stunted to a 
most remarkable extent by the practice which their mothers 
have of giving them tea instead of milk. Another thing, as I 
daresay many of you know, is that all sorts of preparations and 
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starches are given to infants very often without any milk ; for 
instance, boiled bread. Boiled bread is a very common thing 
indeed for mothers to give to young children. Now, until 
infants begin to cut their teeth, and until — which happens at 
the same time — until the salivary glands, the glands which 
secrete saliva, which is the substance in the body that digests 
starch, begin to act, until that is the case, these young children 
can no more digest boiled bread than I can digest this pocket- 
handkerchief. I might mention a great number of other things 
that are given to young infants instead of their proper food ; 
but they are well known to you, and it is not necessary. 

Well, the results of giving to young infants foods that they 
cannot digest, the results are disorders of the digestive apparatus, 
sickness, vomitting, diarrhoea and so on, and death — death in a 
large number of instances. 

The disease which carries off more young infants than any 
other, more than zymotics or acute fevers, is the summer diar- 
rhoea of infancy, and one of the most important causes of it is 
unquestionably improper feeding, feeding with articles not con- 
taining milk, with articles that are not milk, also, when milk or 
water is used as food, feeding with unclean feeding appliances. 
These are the causes of the diseases that cause the deaths of 
the greatest number of infants. I was going to say there is a 
still worse result. Perhaps you will say there cannot be any 
worse result. But there is a disease commonly known on the 
Continent as the English disease, " a disease which is known to 
most of our large towns, the disease called rickets." Now I 
have the great authority of Sir William Jenner, one of the 
greatest authorities on children's diseases that can possibly be 
quoted, for saying that rickets is almost always caused, that the 
chief cause is improper feeding, and that the chief cause of 
improper feeding is ignorance, and that if mothers knew that it 
was not possible for their infants to digest such things as they 
gave them there would be no more rickets. 

Now, I must not pass over infancy without mentioning one 
thing. Perhaps you do not all agree about it, though I hope 
to-night you will all agree about it. There is a certain class of 
diseases which are especially and peculiarly the diseases of 
infants, or young children and infants ; those are the majority 
of communicable fevers which are diseases, and if a person has 
once he seldom has again during the rest of his life. Now, 
unquestionably, the most severe, the most fatal, the most 
horrible of these is small-pox. We have a precaution of pre- 
venting people taking small-pox during the rest of their lives, 
and that precaution is vaccination during infancy : that is a 
precaution which is compulsory by the law of the land, but 
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wbt»ther rt were pampulsorr or not. I should not be doing my 
duty if I did ii(»t say it, out' of the mistakes which some people 
luake i> not t<» havt- their children vacdnated before thev are 
thrff mouths old. Now, we pass on from infancr to cbildhood. 
In childh(H»d the prttai danirtT T^» life and health is the danger I 
uieutii>ued under infancy — the danijer from external cold. 
Now, why iv this 1 Chil(iri«n we know hare quick circulations; 
they hivtttlie very fast, they mannfactupe a great deal of heat; 
they art-, so tc* s]ii'ak. very hot-hlooded creatures, and they 
ouirhi noi to suffer, von think, fn»m external cold. Why do 
they suffer from the externa] cold? Simply because they are 
small : bet^ause the smaller the body is, the larger is its surface 
in pri»jK»rtion u* its bulk or contents. You can make this out 
fi>r yourselves. If you calculate the difference between the 
surface of a cul»e, the ed^ <tf which is an inch, and its contents, 
and the surface of a cube, the edge of which is ten inches, and 
its content rs, you will find that the surface of the smaU cube is 
ten times laTijer in relation to its contents than the surface of 
the large cube in relation to its ccmtents. You may prove the 
same thing with a sphere^ and what is true of a cube and a 
sphere is true of a child. 

It is from the external surface of our bodies that we lose heat, 
and the child having a much larger surface in proportion to its 
bulk than the adult has, loses heat from its large surface faster 
than it can replace it, so the grt^at danger to young children is 
from external coliL What are the mistakes made in connection 
with this you ^411 see at once. When we go out of doors, 
whether in summer or winter we go out clothed from head to 
foot. Tliere is not a particle of our body that is not covered 
except our faces and a small jiart of our heads, and a part of our 
necks, and j>erhaps our hands. But how do we send these little 
children out ? although their great danger is from the external 
CfJd they are sent out with bare neck, l^are arms, and bare legs. 
It is a most monstrous thing, and the health of thousands of 
children and the lives of thousands also are sacrificed to the fact 
that they are sent out in all weathers, whether sununer or 
winter, but particularly in winter with bare arms and bare legs 
to walk al>out. Cliildren ought to be clothed always from head 
tr> foot, whether in summer or winter. In the winter they 
ought to l>e well clothed, and in the summer lightly clothed, 
and the parents who send their children out partially unclothed 
would be much more sensible if they went about in the same 
way themselves instead. 

Now children reouire I need hardly tell you, plenty of food. 
IIip|HK*rates said "cnildren do not well support a fast," and though 
it in a long time since he said it we see no reason to correct it. 
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Children require to be fed frequently and to have plenty of 
food. They require plenty of sleep because they have to grow. 
It is a great mistake to worry children to prevent them having 
the sleep they want. It is auring rest, during sleep, that we 
adults repair our tissues. During work we waste our tissues, 
during sleep we repair them. Now a child has not got merely 
to repair his tissues. His tissues have got to become larger, and 
so he requires more rest and sleep because this is the time when 
this work is being done. Then children require plenty of 
change of employment. They require to be a shoi*t time at one 
thing and then a short time at another. I do not care whether 
the employment is play or work they ought not to be kept too long 
at one time at the same thing, because their attention becomes 
strained and tired until they do not care about anything. Many 
mistakes are made about this, both about enjoyments and still 
more as regards work. It is a great mistake in schools to keep 
children too long together at the same task or too long together 
at any task. 

We come next to the third period of life — youth. Youth, we 
are told by the pessimist philosopher, is " a folly." Well, now, 
we do not expect youths to be wise men ; they would be great 
prigs if they were. But still, though a certain amount of lolly 
may be excusable, we do not want too much of it. Now, in 
youth most of our habits are formed ; of course they are formed 
to a certain extent in the periods gone by ; but habits are 
formed and become part, of our individuality in youth, and so it 
is of the greatest possible importance that the habits that are 
formed should be good ones. 

Well, now I will mention what I suppose are the most 
important of all habits first, though on this point we may very 
likely have differences of opinion. One of our most eminent 
judges, who thought he should like to find out how to live as 
long as possible, made a practice of putting a series of questions 
on habits to every aged witness who came before him, and he 
found that these aged people differed largely in their habits, 
except in one particular. Some of them drank spirits, and some 
of them did not ; some smoked tobacco, some of them in excess, 
and others did not; some drank tea for their breakfast and 
others coffee, and so on in other habits; but there was one 
point they all agreed about, they were all early risers. Now, 
early rising means another thing : it means early going to bed. 
I defy anybody to be an early riser by habit if he does not also 
ffo to bed early ; and that " early to bed, early to rise," which 
it is said " makes a man healthy, wealthy, and wise," is the best 
habit shown by the enquiries of that learned judge. I mention 
the first, and I see from your applause that no words of mine 
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are needed to recommend it to yoru What about other habits 
that are learned in youth I 

Well, the worst of all habits learned in youth is the habit of 
drinking alcoholic liquors in anything like excess, in amiJiin^ 
but in great moderation. That is a habit which once acquired 
is difficult to break, and it is a habit which is got chiefly in two 
ways. It is not got by drinking wine or beer at meal-times. It 
is got in the first place by drinking spirits and water at night 
This is what men call having a nigntcap. That means that 
when the stomach is empty or nearly empty you take into it a 
mixture of alcohol ancl water, and not merely alcohol and 
water, but alcohol and water containing a much more powerful 
substance than alcohol docs — namely, the essential oil of the 
whiskey or other spirits which you take. That is a most diffu- 
sible fluid, and when you take it into your stomach empty or 
nearly empty it has its own action on the stomach first and then 
passes direct into the blootL First it alters the stomach, so that 
the stomach of the drinker, when examined by experienced 
anatomists after death is known perfectly well. It is a different 
kind of tiling to the stomach of a healthy man. It is diseased ; 
again this fluid acts directly upon the liver, and produces in the 
liver a disease which is perfectly characteristic. The liver of a 
drunkard is as different from the liver of an ordinary individual 
as a tumbler is from a tea cup and more different. 

That this is the case is perfectly obvious, and you will agree 
with me, and it is perfectly clear that it is so, when I tell you 
that the diseased liver so characteristic of the drinker and 
produced by alcohol is known in various countries by the name 
of the drink. In England it is called " the gin-drinker's liver," 
in France the '* absinthe drinkers liver," and so on in other 
countries ; so that you see a perfectly well recognised alteration 
in a most important organ of the body (the largest gland in the 
body) is produced by drinking spirits, and especially by drinking 
spirits at night-time. 

The other way in which spirit drinking is mischievous is in 
what is called taking "nips" — that is to say, taking small 
quantities of raw spirit of any kind at all times in the (lay, not 
at meal-times. People do not do it at meal-thnes when it would 
not do them so much harm, but they do it halfway between 
meals, when the stomach is empty or nearly empty. That is 
the other mischievous way in which spirits are drunk, and the 
result of that is sometimes a good deal more mischievous — ^it is 
always more mischievous than the person who drinks expects, 
but sometimes the effect is a good deal more sudden than he 
expects. I have known several instances of persons who have 
drunk a strong dose of some iinmatui'e whiskey — I say wliiskey 
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because that is most used, the same result might follow from 
the use of other kinds of raw spirits — I have known cases where 
a man after a dose of raw whiskey between meal- times has felt 
a sudden pain in the pit of his stomach as if he had taken a 
dose of ai*senic or antimony, and has fallen prostrate and died 
in a few minutes. That is direct poisoning from the alcohol, or 
whatever is contained in the raw whiskey. 

Youths should be taught, if they drink alcoholic liquors at all 
to drink them in the greatest moderation, and to drink them 
only at meal times. You know some people sign a pledge that 
they will not take any alcoholic liquors at all. I will not say a 
word for or against that plan. There are plenty of people who 
will not do that. If those persons would take a pledge to them- 
selves — whether they sign anything or not is immaterial — and 
carry it out, not to drink except at meal times, an enormous 
deal of good woidd be done. 

A very important habit to acquire is that of eating slowly so 
as to give time for the efficient mastication of the food ; people 
who expect their stomachs to do the work that oi:^ht to be done 
in their mouths must not be surprised if they suffer from indi- 
gestion and from all the consequences of it. 

Now with regard to smoking I have very little to say. 
Whatever good smoking may be, later in life, in middle age and 
old age, all sanitarians agree that smoking is pernicious to 
growing youths. I have never heard anyone who has attempted 
to deny that, so I will pass on, merely saying that smoking is a 
habit not only quite unnecessary for youths to indulge in, but 
pernicious to growing youths, and therefore they should be 
discouraged in every possible way from commencing it. 

I must not forget to mention to you that cases of small-pox 
become more frequent during youth even among persons who 
have been vaccinated in infancy, the effect of infantile vaccina- 
tion apparently passing away to a great extent at puberty. It 
is therefore necessary that youths should be re- accuiat^d, an 
operation which provides a far greater security against small- 
pox than does a previous attack of the disease itself. 

We come next then to manhood. Manhood is, as we all 
know, the time of marriage. I am told that mistakes are 
sometimes made at this period of life. I am not refer- 
ring to the mistakes you are thinking about. The mistakes 
I refer to are of a very different kind. We know there are 
certain diseases that are called hereditary diseases — diseases 
which run in families is another way of saying it. We have all 
heard of families that are called consumptive families. Un- 
fortunately in this climate of ours, where consumption is one 
of the most fatal of all diseases, and the most fatal in one 
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sense, killing more than half as many people as all the zymotic 
fevers put together, consumptive families are not uncommon. 
We have heard also of nervous families, and these furnish an 
unusual number of inmates to our lunatic asylums. When we 
speak of diseases running in families we lAean there are certain 
diseases the tendency of which is hereditary — diseases which 
descend from father to son, from grandfather to grandson, from 
mother to daughter, which in fact somehow or other descend 
from generation to generation. You may ask what has this 
to do with marriage ? It has this : that hereditary diseases are 
increased in their virulence, and are spread as it were by the 
marriage of persons belonging to families in whom the same 
diseases are hereditary. If a person belonging to a consumptive 
family marries a person belonging to another consumptive 
family that person's children will almost to a dead certainty 
inherit consumption in its worst form. Some of them will die 
as infants ; most of them will probably grow to be eighteen, 
nineteen, twenty, or twenty-one, and then they will all die as 
if cut down by a scythe. 1 have seen it over and over again. 
Now, take nervous diseases — the other illustration 1 have 

given. If a person belonging to a family in which nervous 
iseases are prevalent marries a person belonging to another 
family in which nervous diseases are prevalent, the children of 
those persons and their grandchildren will suffer from nervous 
diseases almost to a dead certainty of the worst type, and 
almost to an equal certainty will furnish inmates to lunatic 
asylums. I might go on to speak of other hereditary diseases, 
but those two illustnitions are sufficient to show what I mean. 
It is of the greatest im|X)i*tance, and it is the duty of the 
sanitarian to insist on it that persons should not marry other 
persons subject to the same diseases as they are. 

Now, at this time of life it is necessary to choose a house or 
habitation, and I need hardly insist upon it, as I feel that I 
must get on, that it is necessary a man should take care as far 
as his means will allow that the house is in a properly sanitary 
condition, that the drains, if there are any (happy is the man 
who has a house without drains), are in good order and the 
rooms well arranged as to ventilation" and light. This is a 
subject too often overlooked. If you want your children to be 
healthy and strong one of the first things to be done is to give 
them a house as healthy as possible to live in. 

Now, I will pass on at once to middle age. This is what you 
may call the stationary period of life. Life has been compared 
to a hill with a gradual slope upwards, a long plateau at the 
top (which is the latter ])art of manhood and middle age), and 
then a steep decline. In middle age the mistake that is gene- 
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rally made is that people do not take enough exercise. They 
begin to get stout— that is because they take too much food or 
take too little exercise, or because they make both mistakes. 
Now, at this period of life it is important that a sufficient 
amount of exercise should be taken, and it is also important 
that too much food should not be taken^ One well-known 
hygienist has said that in youth the most harm is done by 
taking too little food, and that after forty the most harm is 
done by taking too much. At this time of life the results of 
habits begin to show themselves, and the diseases that are 
caused by oad habits begin to become chronic. 

If the habit of cleanlmess has not been observed during the 
earlier periods of life, at this time of life the skin will not do 
its work properly. At this period of life even in the most 
healthy persons tne action of the skin becomes sluggish, and the 
less the skin acts the more is- this action thrown on the internal 
organs — the lungs and kidneys. At the same time very likely 
at this period tne lungs and kidneys have become weakened, 
and so if the skin does not act those organs are still more likely 
to become diseased ; therefore, as cleanliness is important in all 
periods in middle age, it is exceedingly important not only to 
encourage exercise, but to encourage the action of the skin by 
tepid or warm baths, so as to prevent the work which the skin 
oueht to do from being thrown on some of the internal organs. 

We pass on to old age. Now, in old age we come again to 
the danger that we mentioned once before. The great danger 
in old age as in infancy and childhood is from the external cold, 
though the reason of course is quite, different. The reason why 
the danger in old age is from the external cold is that old people 
do not produce heat enough. Their respiration is slow ; their 
circulation is slow. The amount of oxidation by which heat is 
produced that is going on in their blood is little, and so they 
do not produce heat fast enough, and cannot afford to lose it, 
so the great danger is from the external cold. They are chilled, 
and get generally bronchitis or inflammation of the lining 
meraorane of the air passages of the lungs. That is the great 
agent of death in old age ; so that the most important precaution 
in old age besides carrying out the precautions oi previous 
periods is to avoid extemsu cold, not to be exposed in cold 
weather, and to wear warm clothing. 

And now we reach '* the last scene of all," as Shakespeare 
says, — 

" That ends this strange eventful history, 
In second childishness and mere oblivion ; 
Sans teeth, sans eyes, sans taste, sans everything." — 

decrepitude. Now, what are the mistakes made in this period 
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of life T Who are the people that reach this period of life t 
They are the people who in the first place I may tell you have 
chosen their parents welL No peopl^^ reach this period of life 
who have not had aged parents. Those who reach this period 
are those for whom the mistakes of infancy and childhood have 
not been made by their parents, who have been properly trained 
in youth and have contracted good habits, who have not com- 
mitted the excesses of youth or of manhood, who have avoided 
all the mistakes made in middle age, and who have not exposed 
themselves to the external cold in old age. The people who 
have not made the mistakes they see others make around them 
are those who reach the last stage of life so graphically described 
by Shakepeare. Why do they die I you may asL That is not 
so easy to answer. They die for a reason which is not so 
simple. During the whole period of life a process of hardening 
of the tissues goes on. I cannot describe it to you in this 
lecture. From the eai'liest condition of the human being the 
hardening process goes on to the advantage of the individual up 
to his manhood. After that it goes on apparently neither to 
his advantage nor to his disadvantage, but really slightly to 
his disadvantage. Then it goes on until he begins to feel 
the effects of it. The elasticity of the skin disappears, and 
it becomes wrinkled. The elasticity of the lungs becomes 
diminished, and they do not expel the air so well. Later on — 
a thing which I am feeling already — the eyesight is not so 

food as it was before, the sense of feeling is dulled, the sense of 
earing is not so good, and from the hardening of the nerves, 
and from this continuous hardening of the tissues, there comes 
an end of life ; for this process which goes on to the advantage 
of life up to a certain point goes on afterwards until either the 
lungs become so hard that they no longer force the air out, or 
the arteries become so hard that they prevent the heart forcing 
blood through them, and the man either ceases to breathe or 
his heart ceases to beat. That is why we must die. We 
cannot live for ever. 
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THE ESSENTIALS TO HEALTH-AIR, WATER, 

AND SUNSHINE. 



LECTURE TO THE WORKING CLASSES, 

Bt Henbt Law, M-InstCE., F.R.MetS. 



I PROPOSE to devote the few minutes at my disposal this 
evening to saying a few words on the three essentials to health, 
namely, air, water, and sunshine. 

I need say nothing to convince you that air is not only 
essential to health, but even to life, as we all know that to bo 
deprived of air for only a few minutes produces death ; con- 
sequently the whole earth is surrounded with a covering of 
air, so that wherever human beings may wander there is the air 
present to sustain life. The air is composed almost entirely 
of two gases, named oxygen and nitrogen^ in the proportions (by 
weight) of one of the former to three and a half of the latter ; 
and it supports life by being drawn into the lungs, where it is 
brought into contact with the blood, which the oxygen con- 
tained in the air purifies and renders fit for nourishing our 
bodies ; it is then discharged from the lungs, but no longer in 
a condition fit to be breathed, as it has lost much of its oxygen, 
and now contains a deadly substance, called carbonic acid gasy 
besides other impurities. Such being the case, you will readily 
understand how necessary it is to nealthy life that the same 
air should not be taken more than once into the lungs, and 
therefore that the air which we have breathed should be con- 
tinuously changed, opportunity being given for its escape, and 
for its being replaced oy fresh air in its pure state. 

Now at the present time the population of the earth may be 
taken at about 1,500 millions, and each person renders about 
3,000 cubic feet of air impure per hour ; therefore, the whole 
population of the earth renders impure and unfit for healthy 
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life, in every day, a quantity of air which would fill a 
space equal in area to the whole of England, and 77 feet in 
height. But the breathing of human beings is only one, out 
of many causes, which renders the air impure and unfit for 
breathing, — amongst which may be mentioned the breathing of 
animals, the burning of coal, wood, gas, oil, &c., to produce 
heat and light, and the decay and putrefaction of vegetable and 
animal substances. Although, therefore, the atmosphere con- 
tains upwards of 1,000 millions of cubic miles of air, or about 
three-quarters of a cubic mile of air to each person, it is evident 
that, in order to preserve the air in a state fit to sustain healthy 
life, means must be provided for restoring it to its original 
purity. 

With that simplicity and perfection which mark all the 
arrangements of nature, these means are provided, and consist 
first of a property which all gases possess of diffusing themselves 
equally throughout space, so that, although carbonic acid gas, 
wnich I told you was thrown out of the lungs, is very much 
heavier than the general air, and would naturally fall to the 
ground, and there remain, and would in the course of a few 
years render the air near the surface of the earth unfit for the 
breathing of himian beings; so perfect is the result of the 
action of this property, which is termed the diffusion of gases^ 
that wherever the air is examined, whether in the bottom of the 
lowest valleys or on the tops of the highest mountains, the 
quantity of carbonic acid gas is found to be the same. 

But it is not sufficient that this deadly gas should be dispersed 
equally throughout the whole atmosphere, for a very slight 
increase in its quantity renders the air unfit to breathe, and 
unless some means existed by which it was removed, it would 
gradually accumulate until the whole atmosphere became unfit 
to support life. 

Ana again, we have the means provided for its removal, as 
universal and as constant in its action as is the cause of its 
existence ; namely, by the property which plants possess, when 
aided by the presence of light, to decompose the carbonic acid 
gas, seizing upon the carbon to form its own substance, and 
setting free the oxygen, to render the air pure again and fit to 
breathe. 

Water, the second essential to health, covers about three- 
fourths of the whole surface of the globe, and is also composed 
of two gases, of which oxygen is one, and the other is named 
hydrogeiij united in the proportion (by weight) of eight of the 
former to one of the latter. Water, however, either in the 
^(xWA Knnid, or gascous state, is found everj^where, for the air 
►•seventieth of its bulk of water as vapour; while 
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nearly three-fourths of our food consists of water, and it composes 
a very large proportion of our bodies and of the solid substance 
of the earth. 

Water, in a similar manner to the air, is exposed to a great 
number of circumstances which render it impure ; and were 
there not also other circumstances constantly at work to purify 
it, would soon be rendered unfit to sustain life. The two most 
general processes by which water is, in nature, restored to its 
original state of purity are those of distillation and oxidation. 
Distillation consists in the water being converted into vapour 
by the heat of the sun, forming fogs and clouds, which are free 
from most of tlie impurities which existed in the water ; and 
these clouds being condensed in the form of rain or dew, and 
so being restored to the earth in the form of pure water. The 
other process by which impure water is rendered pure, is that of 
oxidation^ which consists in the oxygen of the air becoming 
mixed up with the water, by their being more or less violently 
agitated together by the action of the wind, or the motion of 
running streams ; the result being that the oxygen enters into 
combination or union with the impurities in the water, and by 
so doing completely changes their nature, and renders harmless, 
substances which in their original state were deadly poisons. 

There is another agent which prevents both water and^ air 
from becoming stagnant and unfit for supporting healthy. life, 
and this brings me to the third essentifJ to health, namely, 
sunshine. 

We all know that the sun is the great natural source of light 
and heat, and that rays of light are always proceeding from the 
sun in all directions with a speed so marvellous as to be beyond 
our realization ; for, although the distance of the sun is about 
93,000,000 miles, light takes only eight minutes to travel from 
the sun to the eartli, being at the rate of about 195,000 miles 
per second, or 300,000 times faster than the shot thrown from 
one of our most powerful guns, and nearly 1,000,000 times 
quicker than the rate at which sound travels. We occasionally 
have this fact of the greater velocity of light than that of sound 
rendered evident to us, by the familiar tact that lightning is 
always seen before the thunder is heard, although both occur at 
the same moment. 

Now the two properties of sunshine with which we are most 
familiar are those of light and heat, but there are others of 
equal importance which are not so e\adent to our senses. You 
have, however, all of you seen photographs, and probably 
are all aware that they are produced by the rays of the 
sun, which exert what is called chemical action on many sub- 
stances. Again, most of you have heard of electricity ^ the great 
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agent which is the cause of thnnderstorms, — ^the agent which 
enables us to send messages by the tele^aph from one end of 
the earth to the other in an incredibly short space of time, or to 
hold conversations by the telephone between parties sitnated 
many miles apart ; and this agent of electricity is only sunshine 
in a different form. Many of you, again, have heanl of mag^ 
netism^ which causes pieces of iron which have been subjected 
to its influence to attract and hold all other pieces of iron, and 
further, causes the magnetic needle, or eompassj as it is termed, 
always to point in a northerly direction, by which means the 
course of vessels is determined at sea, and without which the 
navigation of vessels would be rendered exceedingly difficult, 
and only possible with speed and safety when the sky was free 
from clouds. This agent, which we term magnetismy is again 
only sunshine in another form. 

It is, however, only with those properties of sunshine which 
affect health that I have to do to-night, and these are heaty 
lighty and electricity. The first thing which I have to observe 
in reference to heat, light, and electricity, is that they are all 
capable of being converted one into the other, and of producing 
motion. 

Now, whenever any bodv, having weight, is in motion, it can 
only be stopped by some force or effort opposed to it, which is 
familiarly expressed by saying that any body in motion will do 
a certain amount of work in being brought to a state of rest ; 
and the work thus done is called via vivdj or living force. A 
certain amount of this living force exists in the universe, and 
has so existed, without increase or decrease, from the creation ; 
no force is ever lost, it may change its form and become locked 
up, or disguised, but it cannot be destroyed. Thus, living force 
in the form of electricity^ acting from my brain on my nerves 
and muscles, at the present moment, enables me to move and 
to speak to you; my voice only reaches you and is heard, 
because I have thrown the air into motion, and by creating 
waves of varj'ing lengths produce on your ears the sensation of 
particular sounds and words ; that sensation is only conveyed to 
your brains by living force in the form of electricity, and the 
waves which I produce in speaking, gradually impart their 
living force to matter around. 

Now the great storehouse of living force is the eunj and the 
means of convejang that force to the earth is sunshine. 
Ages back this same sunshine produced, upon the earth, heat 
and light, and caused the growth of enormous forests, the 
remains of which we now find buried in the earth in the form 
of coal, and from which we are able to obtain again the living 
force there stored up for our use« 
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At the present day, the heat from the sun continually pro- 
duces motion in the air and water, which form the atmosphere 
and ocean, and by this continual movement, restore both of 
them to that state of purity which is essential to healthy life. 

Thus, the heat of the sun causes the air upon which its rays 
more directly fall to expand and become lighter than before, 
and so rise from the surface of the earth, while the cooler and 
heavier air rushes in from all sides to fill the space thus left, 
and this movement of the air is familiarly known to us as wind. 

Again, the heat of the sun, as I have already mentioned, 
converts a portion of the water of the ocean into vapour, which 
rises into and mixes with the air, remaining there in an in- 
visible state until a change of temperature causes it to become 
condensed into clouds, and ultimatelv to fall as rain ; and by 
this process the air is being continually washed and cooled. 

Further, the heat of the sun has the same effect on the water 
of the ocean as it has on the atmosphere, producing constant 
movement, and thus preventing the water from becoming stag- 
nant and unfit to support animal life. 

I have already told you that a certain amount of living force 
exists in the universe, of which none is ever lost or destroyed, 
but which reappears in various forms, which we term light, heat, 
electricity y magnetism^ sonndj and motion ; so also with matter, 
or the material substances of which the universe is composed. 
Matter in the universe is constant in quantity, and cannot be lost 
or destroyed ; its form may be changed, it may be converted 
into a liquid or an invisible gas, but not one particle of it has 
been lost. We may bum any substance so as to entirely con- 
sume it, and leave only a few ashes visible, but nothing has 
been destroyed; and if the combustion was performed m an 
enclosed space, so that nothing could escape, we should find 
every grain of every substance that originally existed in the 
article burnt still there, although possibly m a form very 
different from its original state. 

Notwithstanding the enormous variety of different substances 
which exist in the world, there are but comparatively few 
elements of which they are composed ; for the most extraordinary 
changes and differences of property and character are produced 
by a very small variation in the quantity of one of the elements 
which compose the substance ; and even sometimes the same 
elements, united in the same proportions, differ in the most 
remarkable manner, simply because they are arranged in a 
different manner. Thus, one of the most corrosive substances 
known, namely nitric acid, or aqrm-fortiaj is composed of exactly 
the same elementary substances as the air which we breathe, 
namely, oxygen and nitrogen, the only difference being that 
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they are united in different proportions, and in a different 
manner. In fact we can convert the pure, harmless air which 
we breathe into the corrosive aqua-fortis, by simply sending 
through it a current of electricity in the form of sparks. As a 
matter of fact, the great bulk of the materials of which the 
earth, and all that it contains, is composed, consists of some 
half dozen elementary substances, of wnich the constituents of 
air and water form a very considerable part. 

As regards light, or sunshine, it is not only essential to health 
as the means by which air and water are restored to a state of 
purity, but it lias its own direct influence on our health and 
comfort. It is the great discoverer of dirt, and as such the good 
housewife's best friend. Light is necessary in order that the 
animal spirits may be constantly refreshed and invigorated. 
Light assists the due nourishing of our bodies by food, and 
sustains our blood in a healthy state, and gives the rosy colour 
of health to the cheeks of our children. 

Recent researches have fully established the fact that both 
air and water, when impure, contain germs which are injurious 
to health, and that it is equally injurious that the air which we 
breathe should contain an undue quantity of water, mixed with 
it in a state of vapour. If the walls of our houses are damp, or 
the house liable to be surrounded with puddles of stagnant 
water, or if dirt is allowed to accumulate, the air will be rendered 
moist and impure ; and if the water which we use for drinking 
and cooking purposes is exposed in an open cistern, it will absorb 
the impurities wnich exist in the air. 

A very large proportion of the diseases from which we suffer 
are the result either of our breathing impure air, drinking 
impure water, or having an absence of light in our dwellings. In 
fact, there are a class of diseases which have been aptly named 
filth diseases, such as cholera and typhus fever, which, if there 
were no such things as impure water and air, and if our dwel- 
lings were light and well ventilated, would become unknown. 
And yet we have it on one of the highest authorities, namely, 
the late Dr. Farr, that not less than one-seventh of the popu- 
lation die from filth diseases. 

Allow me then, in conclusion, to give you a few practical 
hints for securing as large a share as possible of the benefits 
resulting from the possession of the three essentials of health 
of which I have spoken. 

To obtain the nrst essential of pure air, the house, furniture, 
and clothes should be kept as clean and free from dirt as pos- 
sible: the walls are far better distempered instead of being 
papered. The floors should be stained and varnished or painted, 
the carpets being loose, so as to be frequently taken up and 
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beaten ; the heavy pieces of furniture should be on castors, so 
as to be easily moved. In the kitchen the brightness and clean- 
liness of the cooking utensils should be the careful housewife's 
pride. In the bed rooms the furniture should be scanty and 
simple — iron bedsteads and no curtains or valences ; floors should 
be irequently scrubbed, and only strips of carpet by the bed-side. 
Every living and bed room should nave an open fireplace and 
opening windows. The beds should always be thrown open for 
some hours after being slept in : it is a great mistake to make 
the bed immediately after having been used ; this is a case in 
which tidiness must give place to health. 

I have explained to vou how the act of breathing renders the 
air unfit for healthy life, you will, therefore, at once see how 
detrimental to health it must be to crowd too many persons 
into one room, and this is specially so in the case of bed rooms, 
for during sleep the nervous power is low, and the person is far 
more susceptible to receive harm from the impure state of the 
atmosphere. I know that the desire for warmth is one of the 
chief reasons why the grate is frequently closed by a board, 
and every crevice for the admission of fresh air, either at the 
door or window, is carefully closed with sand bags and list. I 
recollect how the Irish peasant, on being remonstrated with for 
the crowded state of his cabin, said: — "that it was so cold 
without the pig." But if you will only try the experiment of 
admitting plenty of fresh air into your bed rooms, you will find 
your sleep far more refreshing. 

It is equally important to attend to the surrounding of your 
dwelling outside, the ground should slope away from the walls, 
and should, if possible, be paved, or at least firm and hard, so 
as not to remain in a damp state ; and if you have any spare 
ground it should be cultivated as a garden. 

If the water is supplied to you in a cistern, you should have 
it frequently cleaned out, and always kept covered with a 
properly fitting lid. 

Inow I have had a great deal to do with working men in my 
life (in fact I claim to be one myself), and I have always found 
them very open to conviction and amenable to reason, and 
therefore having thus briefly shown you the importance to your 
health and comfort of pure air, pure water, and plenty of sun- 
shine, I feel confident that you will do your best to secure these 
blessings without further urging on my part. 
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SELF-PRESERVATION AND EPIDEMIC 

DISEASES. 



ADDRESS TO THE WORKING CLASSES. 

By J. F. J. Sykes, B.Sc. (Public Health), M.B. 



Self-preservation stands out as the great guiding instinct of 
all living organisms, the preservation of life and health being 
fundamentally necessary to secure food for nutrition, and to 
reproduce the kind for perpetuation of the species. Yet-, 
strange to say, man, whilst striving to protect his life against 
enemies, to increase his food supplies and other necessities, to 
reproduce and develope his kinci, has, until quite recent years, 
been less successful in the preservation of his health and life 
against disease, with the result that he has been decimated by 
plague and pestilence in the past, and by epidemics in more 
recent times. It may be interesting to inquire why this most 
powerful instinct has been followed at so great a distance by 
man in defence against disease, especially that of an epidemic 
character. 

In order to obtain a clear idea of the matter, we must under- 
stand something of the incidence of- disease — the enemy, and 
of the social condition of man — the victim. 

Disease may be inherited or acquired. The amount of 
actually-inherited disease is very small, compared to the total 
amount of disease prevailing ; but the amount of inherited pre- 
disposition to disease is large, inasmuch as our constitutions 
are inherited from our parents, and constitution is the important 
factor in predisposition to disease. Disease mav often be ap- 
parently inherited, when in reality it is but the constitution 
)redisposing to the acquisition of disease that is inherited, 
t is important, therefore, for parents to cultivate and maintain 
sound constitutions to hand down, as a precious inheritance, to 
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their oflFspring. The ill results of in-breeding by inter-marriaee 
of blood-relations, has been observed from time immemorial; 
but the disastrous results of the inter-marriage of persons 
inheriting like predispositions to disease are not even now suffi- 
ciently realised and avoided. Heine said truly that a man 
should be careful in the selection of his father and mother. 

Acquired disease may be due either to physical or chemical 
agents not possessing life, or to living agents capable of repro- 
ducing themselves indefinitely. To the former class belong the 
functional and organic diseases, and to the latter the parasitic 
and zymotic diseases. That climate, situation, soil, diet, and 
habit largely influenced disease of organs of the body and of 
their functUs has been known from time immemo^al, and 
that the large visible parasites were also known as the cause of 
disease from time immemorial is shown by the fact that man 
became a cooking animal, and the first object of cooking is 
sterilisation, or the destruction of living organisms in the food. 
But that small, invisible, or micro-parasites, should be the cause 
of what are now called zymotic diseases, is a fact that has only 
been realised within the last half century, and until the four- 
teenth century it was not even realised that it was possible for 
epidemic or infectious diseases, which are now known to be due 
to these invisible parasites, to be communicated from person to 
person, directly or indirectly, but were invariably attributed to 
the direct visitation of God, and no means whatever taken to 
prevent their spread, until in 1399 Count Bernardo in Italy 
instituted quarantine. 

Invisibility of the causes and consequent ignorance of the 
methods of attack of infectious diseases will thus be seen to 
have been one of the reasons for defective defence against 
them. Prolonged observations unmasked the methods of attack, 
and quarantine was established in defence. But since that 
day multitudinous researches have laid bare the causes of these 
diseases, and now the nations are learning by bitter ex- 
perience that that method of defence was faulty ; that infec- 
tious diseases cannot be kept at bay by big battalions, however 
heavily their guns may be loaded or whatever the length of 
their bayonets ; that they can only be checked by continuous 
and persevering control in detail, and not by spasmodical and 
hurried envelopment by masses of troops, or absolute exclusion 
of mercantile fleets. Soldiery and police are giving way to 
sanitary officers. 

But this invisibility of the cause and of the methods of 
attack must still be largely reckoned with. It accounts for 
much of the callousness displayed towards infectious diseases, 
and stimulus to self-preservation can only be imparted by 
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educating the knowledge of the people to a sense of the danger 
that lurks unseen and unknown in every person, object, and 
dwellinij infected. This reckless callousness is sometimes dis- 

Elayed oy mothers and nurses, with infants on arm and children 
y their side, paying visits of sympathy to the bedside of those 
suffering from infectious disease or of condolence to the death- 
chamber ; at other times, from compassion upon the cooped-up 
invalid, by the laxity with which child or adult is released to 
mix with playmates or companions whilst but convalescent 
from infectious disease ; at other times, by the kindly gift, a 
needy sale of some infected article of dress or furniture ; and 
in many another simple and unheeded manner. 

The facts are but partially known, and where known little 
regarded, that infection imperceptibly taints the clothing and 
food, the water and the air, and through these travels from 
person to person ; that infectious disease prostrates with sick- 
ness, and, when it does not kill, frequently maims the internal 
organs, permanently handicapping children and adults in the 
battle of life. 

Fatalism is another cause that has paralysed action against 
infectious disease. Man arrogates to himself the moulding of 
events, the cause and effect of which he has knowledge oblivious 
then of his Maker, but events, of the cause and effect of which he 
is ignorant, and of which he dreads to place on record that his 
duty is not yet accomplished in learning to read and to obey 
the natural laws of the Almighty, he hands over the responsi- 
bility to his Maker in the words " visitation of God,*' and it is 
recorded as "ignorance of man." This fatalism explains the 
helplessness that populations in former days yielded to in the 
face of epidemics for fear of offending the Almighty. 

Something of this spirit still remains, and the idea that what 
are sometimes called children's complaints, which mainly con- 
sist of infectious diseases, are bounil to be experienced at some 
period of life by every individual is not yet rooted out. Nor is 
the idea that it is better to have a disease whilst young rather 
than later in life. These are both exploded fallacies, and the 
wider the knowledge is spread that there is no necessity to 
undergo such diseases at all, the better for the present and 
for future generations. 

^L Pasteur, the eminent French chemist and biologist, in the 
Croonian lecture delivered before the Royal Society in the spring 
of this year, stated that the virus or germ-poison causing certain 
infectious diseases, can be so attenuated or weakened by culti- 
vation after cultivation as to be rendered perfectly innocuous, 
and he further stated that by reversing the process and passing 
an innocuous germ-poison successively through the bodies m- 
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animals, commencing with one just bom up to the adult animal, 
that this living poison can be so fortified as to become extremely 
virulent and rapidly fatal. The words of Pope almost fit the 
process : — 

*' As man, perhaps the moment of his breath, 
Eeceives the lurking principle of death, 
The young disease, that must subdue at length. 
Grows with his growth and strengthens with his strength." 

This leads us to presume and experience points in the same 
direction that infectious diseases, commencing in a mild form 
and affecting infants in the first place, may ultimately, under 
neglect, become very virulent, increase in infectiveness and 
destroy the adult population ; and, vice versdj that by protecting 
the adult population from attack by suppressing it in the 
children, it may be so reduced in virulence as to run but a mild 
coui*se in those that are attacked. It is surmised that scarlet 
fever is being so affected in some localities where infectious 
disease is being efficiently restrained. 

The lesson this teaches is to nip the disease in the bud, to 
curtail it in infancy, and to prevent by all means its extension, 
and so, to preserve not only the infant, but also the adult 
population from decimation oy epidemics, and it must be re- 
membered in this connection that infancy is the age most prone 
to infectious disease. 

The idea that it is better to have these diseases when young 
has also been dissipated by the statistics published in a recent 
Annual Report of the Registrar-General, wherein it is shown 
that scarlet fever is most frequent and most fatal amongst 
the very youngest children, and that this frequency of attack 
and also the fatality of those attacked, gradually diminishes 
up to middle life, so that the longer the disease can be 
staved off, the less chance there is of being attacked, and, if 
attacked, the less chance there is of dying from the disease. 
Such facts destroy the fatalistic idea root and branch, and 
encourage you to treat no longer the infants' infectious com- 
plaints with scorn and neglect, harbouring and strengthening 
an insidious enemy into life in the warmth of your hearth. 

Individualism^ under the plea of which the individual claims 
perfect freedom of action, is another cause that has hitherto 
stood in the way of preventing the spread of infectious disease. 
Although it has been a boast that " an Englishman's house is 
his castle," it has not prevented the King or the State from 
invading that castle whenever it contained criminals, nor from 
searching it when it contained explosives, and now the State 
recognises that contagious poisons are equally as dangerous to 
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the community as explosives or criminals. That public opinion, 
which maintains for defensive purposes a navy and an army 
against external enemies, and a police against internal enemies, 
now recognises the necessity lor defence against the most 
domestic enemies. For self -multiplying, living parasites are as 
truly enemies as any foreign foe, and fight with as fatal results. 
More armies have been destroyed by the parasites of epidemic 
disease than have ever been destroyed by man. 

The instinct of self-preservation from a neighbour's disease, 
with the growth of knowledge of the means, is proving itself 
stronger than the sentiment of ** castledom." The conditions of 
modem life impel us in this direction ; formerly dwellings stood 
isolated from one another, gradually they have approached each 
other, until they now not only share the same party walls, but 
rest upon one another in " floors," with staircases and air supply 
in common. We now not only dwell side by side, but also layer 
upon layer, like sardines in Doxes, bathed in a common fluid. 
We dwell under exceptional conditions, brought about by the 
combined action of the members of communities crowded 
together in cities, and the combined action of the community 
is also requisite to maintain the health of its members. The 
closer ana closer we live together, the more and more mutual 
our interests become, and the more subservient our acts must 
become to the benefit of the community rather than to the 
caprice of each one's particular fancy. 

"Love thy neighbour as thyself," especially in matters of 
health. The health of your neighbours is the barometer of 
your own, and your freedom must not be restricted through 
sickness by the too great freedom of your neighbour. Resent- 
ment of interference, coupled with indifference to others, still 
strongly prevails in sanitary questions. A London daily paper 
recently expressed this doubtful form of independence in these 
terms, to the tune of the Roast Beef of Old England : 

When good Queen Victoria came to the throne, 
Very little of " germs " and " baccili *' was known, 
And a cesspool lay lurking beneath every stone. 

Oh ! the old smells of old London ! 

And oh ! the old London old smells ! ^ 

Times are changed I 

" We rejoice in a hundred most eminent firms, 

Who will " drain" us and " trap " us on moderate terms. 

And secure eacJi man's right to his own household '' germs^ 

Oh ! the new smells of new London I 

But oh I the new London new smells I " 

And secure each man's right to his own household germs* 
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As an illustration of securing this right, this is what was told 
me at a village where I was recently staying. The village 
is of considerable size and lies in an open valley, half sur- 
rounded by hills, on which stand, in their own grounds, a great 
number of mansions, and houses of well-to-do men from a 
large town a short distance away. The village has no water 
supply of its own, but a small supply has been laid from the 
adjacent large town, which unfortunately cannot be utilised on 
account of the absence of sewers, or of other means for the 
proper riddance of any overflow of waste water. So this village 
exists by shallow wells and absorbent cesspools. The villagers 
desired a sewerage system to relieve this serious condition, out 
the well-to-do surrounding residents who lived upon higher 
levels, and who had provided themselves with good water supply 
and drainage, each independently in his own grounds, assem- 
bled with their friends and outvoted the villagers. They pre- 
ferred the chance of an epidemic amongst the villagers to an 
increase of rates. An Italian proverb says — " Money is dearer 
than life to the rich man." But if an epidemic break out in 
that village, it cannot fail to be carried with the supply of 
necessities into the houses of these same well-conditionea folks 
to which their highly nurtured and expensively trained offspring 
will fall ready victims. There is now a further movement 
amongst the inhabitants of this growing village to establish a 
local Board of health of their own, for they are ruled from a 
town that lies some nine miles distant, and they will endeavour 
to possess, under their own control, a water supply and a drainage 
system, an infectious hospital, and proper sanitary supervision. 
Let us wish them success. 

As this spirit of individualism has found its most able advocate 
in Herbert Spencer, the philosopher, I will quote a passage from 
his Social Statics : — *' That it comes within the proper sphere 
of government to repress nuisances is evident. He who contami-' 
nates the atmosphere breathed by his neighbours^ is infringing his 
neighbours rights. Men having equal claims to the free use of 
the elements, having faculties whicn need this free use of the 
elements for their oue exercise, and having that exercise more 
or less limited by whatever makes the elements more or less 
unuseable, are obviously trespassed against by any one who 
unnecessarily vitiates the elements and renders them detri- 
mental to health or disagreeable to the senses; and in the 
discharge of its functions as protector, a government is 
obviously called upon to afford redress to those so trespassed 

r'nst. Beyond this, however, it cannot lawfully go. As 
idy shown in several kindred cases, for a government to 
take from a citizen more property than is needful for the 
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efficient defence of that citizen's rights is to infringe his rights ; 
ivS, consequently, to do the opposite of what it, the government, 
is commissioned to do for him ; or, in other words, is to do 
wrong. And hence all taxation for sanitary superintendence 
coming, as it does, within the category, must be condemned." 

An astounding conclusion, the reasons that lead to it being 
that sanitary supervision is not conducive (1) to economy, nor 
(2) to the survival of the fittest. 

As to economy, let alone humanity, hear what Carlyle says : — 
"One of Dr. Alison's Scotch facts struck us. A poor Irish 
widow, her husband having died in one of the lanes of 
Edinburgh, went forth with her three children, bare of all 
resource, to solicit help from the charitable establishments of 
that citv. At this charitable establishment and then at that 
she was refused ; referred from one to another, helped by none; 
till she had exhausted them all; till her strength and heart 
failed her : she sank down in typhus fever ; died, and infected 
her lane with fever, so that ' seventeen other persons * died of 
fever there in consequence. The humane physician asks there- 
upon, as with a heart too full for speaking : Would it not have 
been economy to help this poor widow I ohe took fyphus fever 
and killed seventeen of you I Very curious. The forlorn Irish 
widow applies to her fellow-creatures, as if saying: 'Behold 
I am sinking, bare of help; ye must help me I I am your 
sister, bone of your bone ; one God made us ; ye must help me I' 
They answer: 'No, impossible; thou art no sister of ours I' 
But she proves her sisterhood ; her typhus fever kills them : 
thev actually were her brothers, though denying it I " 

As to the sur\ ival of the fittest, we may ask : Who are the 
fittest that ought to survive ? Who knows ? So far as the 
direct struggle for existence between man and his parasites 
goes, we may safely say that the parasites are not the fitter as 
eligible citizens. If on the other hand it be pleaded that the 
effects of these same parasites is to prove the superiority of a 
people that can survive their attacks to some others that cannot, 
then the same will hold good of wolves. We have done wrong 
in exterminating wolves in this country if they are a test of our 
powers of survival. We have done wrong in not adopting the 
Spartiin method of testing the strength ot our infants, by float- 
ing them alone in their helplessness upon the cold waters of the 
stream, and in many other ways must we have done wrong. 
But infectious diseases do not necessarily attack only the 
weakly, they attack the strong also, and maim them when they 
do not kill. They attack in preference the young, truly, but 
the child is the future man, and young is not synonymous with 
weak ; Children are heli)less but not necessarily weak. 
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But if all " sanitary superintendence " were abolished, what 
would be the result I We have the experience of former gene- 
rations in neglecting sanitation and control over infectious 
diseases, but the remote past shows the strongest contrast. 

Professor Corfield's words are to the point when he said, in 
speaking on the present state of the sewage question, " I was 
very much struck by a remark that Dr. Acland made to me 
the other day upon this subject. He said : * What do you 
think was the cause of the depopulation of so many of the 
cities of antiquity! I think it was pestilence rather than 
warl' And 1 think there can be little question when you 
read the accounts. Why, the black death not only decimated 
towns, but almost entirely depopulated whole places; so that 
large and populous cities were left little straggling villages. I 
think you will be disposed to agree that it is not unlikely that 
many of the great cities were entirely depopulated in this way, 
and were lost, so that in some cases even their site is not 
known." 

Another aspect of this narrow view of economy is afforded 
by the trader who resents interference and considers his own 
particular profits of such paramount importance that he does 
not hesitate in distributing to his fellow citizens the milk that 
has received infection from his household. Carlyle in his 
incisive manner thus handles a parallel case: — "'What is to 
become of our cotton-trade ? ' cried certain spinners when the 
Factory Bill was proposed; *what is to become of our invaluable 
cotton-trade?' The humanity of England answered stead- 
fastly: 'Deliver me those rickety perishing souls of infants, 
and let your cotton-trade take its chance. God Himself com- 
mands tne one thing ; not God especially the other thing. We 
cannot have prosperous cotton-trades at the expense of keeping 
the Devil a partner in them ? ' " 

Turning from philosophy to the preservation of health. 
Pure food you can obtain by careful selection and by cooking. 
Pure water too you can obtain by careful selection, and where 
this has been neglected, cooking also is still a wise precaution. 
But pure air you cannot obtain by any amount of cooking or 
selection. You must depend upon your scavenging and sewer- 
ing without, and your drainage and ventilation within, by isola- 
tion and disinfection in infectious diseases ; a refuge for your 
fioor in infectious sickness, and the protection of the healthy 
rom attack ; and a diffusion through your midst of a know- 
ledge of the course and effects of infectious diseases. Much 
can be done for children in the course of education by instruc- 
tion in the plain facts of living and the laws of health, and for 
adults by the guidance that can be afforded, to their less 
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favonred brothers and sisters, by the wealthy and leisured 
associated together to spread the knowledge of sanitation. 

The moral of self-preservation has at first blush the ringing 
sound of a supremely selfish act ; but when the enemy comes 
in the form of disease that cannot be fought in a spirit of 
individualismy but must be repulsed with a spirit of socialism — 
in the truest sense of the word — and witn a love for your 
neighbour as great as for yourself, when you appreciate that in 
preserving the child you preserve the man, that in presen-ing 
your neighbour you preserve yourself and your kindred, then 
does self-preservation call forth the kindest motives and the 
most unselfish acts ; then is the sanitary worker, whether 
voluntary or official, no longer looked upon as an intruder, but 
welcomed as an advisor and protector; and when neglect of 
those precautions that should have been taken result in the 
death of a neighbour, let it not be recorded against you in the 
Judgment Book that you asked, ^* Am I my brother^s keeper ? " 
You are ! 
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LIST OF THE AWARDS AT THE WORCESTER EXHIBITION. 



The letter M, followed by the date in heavy type, signifies a MedaL 
The letter C, followed by the date in ordinary type, signifies a 
Certificate. 



MEDALS. 

Improvements in Pharmaceutical Preparations. Burrought 

Wellcome Sf Co. M, 1889. 
Carbolic Acid Preparations. F. C. Calvert Sf Co, M, 1889. 
Carbolic Soaps. F. C. Calvert ^ Co. M, 1889. 
Cellular Clothing. Cellular Clothing Company. M, 1889. 
Street Sweeping Machine. Clemens, Abdl ^ Co. M, 1889. 
" Cecil " Slop Sink. Joseph Clif ^ Sons. M, 1889. 
Nursery Bath. J. Cliff ^ Son. M, 1889. 
" Eoman " Bath. J. Cliff ^ Son. M, 1889. 
Toilet Soap. E. Cook ^ Co. M, 1889. 

Nicholl's " Eclipse " Soot and Salt Closet. Henrg Dean. M, 1889. 
Excellence in Manufacture of Water Fittings. Guest ^ Chrimss, 

M, 1889. 
Caink's Automatic Pressure Changing Station Gas GK>vemor. 

Guest Sf Chrim^s. M, 1889. 
Defries Safety Lamp. Geoffrey Harrison. M, 1889. 
Surgical Dressings. The Liverpool Lint Company. M, 1889. 
Washington Lyon's Steam Disinfector. Mardove, Alliott 4" Co., 

Limited. M, 1889. 
Fryer's Destructor with Jones's Cremator. MaTilove, Alliott ^ 

Co., Limited. M, 1889. 
Allliott & Paton's Filter Press, with Pneumatic Attachment. 

Manlove, Alliott Sf Co. M, 1889. 
Preserved Fruits. Vale of Evesham Fruit Preserving Company, 

M, 1889. 
Grahtryx Fan-Light Opener. J. Ward 6f Sons. M, 1889. 
Ruffard's Porcelain Bath. J. Ward <^ Son. M, 1889. 
Buffard's Porcelain Bath. R. W. Tomlinsvn. M, 1889. 
Exhibit of Flooring and WaU Tiles. WeWs Worcester TOeries 

Company. M, 1889. 
Exhibit of Art Porcelain. The Worcester Boyal Porcelain Com^ 

pany. Limited. M, 1889. 

CEETIFICATES. 

Improved Tumbler Cart. Clemens, Abell ^ Co. C, 1889. 
Watling's Tip Wagon for Scavengers. Clemens, Abell 4c Oo. 

C, 1889. 
Improved Street Watering Van, with Double Distributors and 

Valves. Clemens, AbeU ^ Co. C, 1889. 
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Improved Air-tight Manhole Cover. A. T. AngeU, C, 1889. 

Air-tight Soil Pail. William Bennett ^ Co. C, 1889. 

Thomasson's Inlet Ventilator. William Bennett if Co, C, 1889. 

" Bland " Copying Machine. W. Bland ^ Co. C, 1889. 

Anatomical Boots. Nathaniel BletMey, C, 1889. 

" VinoUa ** Soap. Blondeau ^ Cie. C, 1889. 

Lano Creolin. Burroughs^ Wellcome Sf Co. C, 1889. 

Cocoa. Cadfmry Bros. C, 1889. 

Enamelled Fire-clay Hospital Sink. Joseph Cliff ^ Sons. C, 1889. 

" Beancliffe " Disconnecting Trap. Joseph Cliff ^ Sons. C, 1889. 

" Beancliffe " Urinal Base. Joseph Cliff 4- Sons. C, 1889. 

Yorkshire Salt Glazed Sink. Joseph Cliff ^ Sons. C, 1889. 

Dean's Silt Gully. Henry Dean. C, 1889. 

Hygienic Dust Bin. Henry Dean. C, 1889. 

Durran's Metallic Jointed Air-tight Cover for House Drainage. 

C, 1889. 
Semovable Bain-water Pipes, Heads, Clips, and Hangers. James 

Oregson. C, 1889. 
Self-acting Air- valves. Quest and Chrimes. C, 1889. 
Defries Petroleum Cooking-stove. Geoffrey Harrison. C, 1889. 
Enamelled Iron Plates for Decorative Purposes. Hermann Heim. 

C, 1889. 
Solid Wood-block Floor-paving. Holloway Bros. C, 1889. 
Jeyes' "Perfect" Purifier. Jeyei^ Sanitary Compounds Co. C, 1889. 
Edwards' Desiccated Soup. Frederick King ^ Co. C, 1889. 
" Sunlight " Soap. Lever Bros. C, 1889. 
Prepared China Grass for Surgical Purposes. The Liverpool Lint 

Company. C, 1889. 
" Florador Food." McLean ^ Sons. C, 1889. 
Arrangement for Beleasing Horses from Vehicles in cases of 

Accident. McNaught ^ Co. C, 1889. 
Wire Wove Roofing. New Wire Wove Eoofing Co. C, 1889. 
Millar^s Eeversible Window. Millar's Patent Reversible Window 

Company, C, 1889. 
Chemical Heat Retainers. Peters^ Bartsch Sf Co. C, 1889. 
Bobinson's Cement for Plastering. Joseph Robinson ^ Co., Limited. 

C, 1889. 
Trew's Manhole Cover. The Sanitary and (Economic Association. 

C, 1889. 
" St. Bede " Disinfectant. St. Bede Chemical Company. C, 1889. 
Model Working Dairy. Miss F. Madeod Spooner. C, 1889. 
Dr. Bond's Begulating Filter. Sanitary and (Economic Associa- 
tion. C, 1889. 
Black's Signalling Speaking Tube. R. W. Tomlinson. C, 1889. 
" Burton" Water Closet. R. W. Tomlinson. C, 1889. 
"Household" Water Closet. R. W. Tomlinson. C, 1889. 
" Tornado " Water Waste Preventer. R. W. Tomlinson. C, 1889. 
Semovable Valves for Hot and Cold Water Cocks. H. Trott. 

C, 1889. 
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Indiarubber Pad for Carriage Steps. Henry WaU, C, 1889. 

Sanitary Hat Linings. D. W. Wall. C, 1889. 

" Herald " Kitchen Eange. J. Ward ^ Sons. C, 1889. 

" Marlborough " Grate. J. Ward ^ Sons. C, 1889. 

Shanks' Beliable Water Waste Preventer. J. Ward 4r S<m9, 

C, 1889, 
Shanks' " Tubal " Wash-out Closet. J. Ward 4r Sons, C, 1889. 
" Imperial " Lavatory. J, Ward ^ Sons. C, 1889. 
Cheavin's Water Filter, with Eemovable Plate. J. Ward if Sons. 

C, 1889. 
Air-tight Manhole Cover. Winser if Co, C, 1889. 
Enamelled Drain Channels. Winser Sf Co. C, 1889. 
Stokes' Gully Trap. Winser Sf Co. C, 1889. 
" Winser " After-flush Cistern. Winser Sf Co. C, 1889. 
Badger's Kitchener. Worcester Sanitary and Ventilating Company. 

C, 1889. 
Lloyd's *' Winchester" Grate. Worcester Sanitary and Ventilating 

Company. C, 1889. 

(Signed) 

EOGEBS FIELD, B.A., M.Inst.C.E., Chairman. 

WTNTBR BLYTH, M.B.C.S., L.S.A. 

W. H. CORFIELD, M.A., M.D. 

BALDWIN LATHAM, M.In8t.CJE. 

HENRY LAW, M.Inst.C.R 

LOUIS PARKES, M.D., D.P.H. 

J. WALLACE PEQ^S, As80c.M.In8t.CJS. 

J. C. STEELE, M.D. 

ERNEST TURNER, F.R.LB.A. 

Judges of the Exhibition. 

NoTB. — Some Exhibits selected for further practical trial hafB 
not yet been decided upon by the Judges. 
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DONATIONS TO THE LIBRARY DURING 1889. 



In addition to the works enumerated in the following Hst, valuable 
donations of back numbers of Eeports and other official publications 
have been received from Sir Edwin Chadwick (14 volumes), Prof. 
W. H. Corfield (33 volumes), Dr. W. Squire (7 volumes), and Dr. 
Thome Thome (214 volumes). 

%* For publications of Societies and Institutions ^ Sfc,^ see wider 

** Academies^ 

Aberdeen. Beports by the Medical Officer of Health and Sanitary 
Inspector, 1889. Dr, M. Hay, 

ACADEMIES, ASSOCIATIONS, COLLEGES, SOCIETIES, Ac. 

Ahbbioan. 

Manitoba, Historical and Scientific Society, Transactions, Nos. 30-34. 

The Society, 
Philadelphia, College of Physicians. Transactions, Vol. XYII. 

The College. 

Toronto. The Canadian Institute, Proceedings No. 151. Annual 

Report, 1887-8. The InstituU. 

United States. National Association of Builders, Second Annual 

Convention, held at Cincinnati, Eeb., 1888. The Association, 

AuSTBALIAJr. 

Melbourne. Australian Health Society, Six Wall Sheets, Sketches, 
Sanitary Houses and Sanitary Faults in Houses. The Society, 

Australian Health Society, Thirteenth Annual Seport. 

The Society. 
WorJcing Men's College. Eeport for 1888. The College, 

Bbitish. 

Glasgow. Institution ^ Engineers and Shipbuilders in Scotland. 

Transactions, Vol. XXXII., 1888—89. The InstituHon. 

London. Association of Municipal and Sanikiry Engineers and Swm 

veyors. Proceedings, Vols. XI., XII., XV. TJie Association, 

Association of Public Sanitary Inspectors, Eifth and Sixth 

Annual Beports, 1888 and 1889. ibinual Address by Hugh 
Alexander, 1888. The Association, 

Geological Survey of Great Britain. Memoirs, Vol. IV., 



Fart I. Br. Thorns Thome. 

Royal Institute of British Architects, Transactions, New 



Series, Vol. V. Proceedings, Vol. XTT., Part II. Calendar, 
1889—90. The InstituU. 
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AcADEMiBS, &c. — continued, 

London. Society for Employment of Women. The Thirtieth Annual 

Report of the Society. The Society, 
Society of Engineers, Transactions and General Index, 

1861—1868. The Society. 

University College, Calendar, Sessions 1889-90. The College, 



Manchester. Manchester and Salford Sanitary Association, Annual 
fieport of the Committee of the Manchester and Salford Sanitary 
Association, and of the Committee of its Affiliated Societies. 

The Association. 

Horth Western District. Association of Public Sanitary Inspectors 
of Great Britain {N, W, District). Proceedings, Vol. 11., 1888— 
89. The Association. 

COIHTOBNTAL. 

Amsterdam. K, Akademie van Wetenschappen. Yerslagen en 
Mededeelingen, Vols. I. — V. The Academy. 

Bome. Annali del Istituto d*Igiene sperimentale deW universita. 
Publicati per cura, Vol. I., ser. 1 and 2. Prof. Angelo Celli, 



Aerated Waters. Mr, O, J, Symons. 

Agricultural Department, Privy Council. Agricultural Produce 

Statistics of Great Britain, 1888. The Department. 

Second Annual Eeport of the Agricultural Adviser, 1888. 

TJie Department. 

Annual Report on the Contagious Diseases, Inspection, and 

Transit of Animals for 1888, with an Appendix. 

Prof. O. T. Brown. 
(Government Grant). Betum of the Amounts awarded by 



the Council for Agriculture, 1888 — 89. The Department. 

Agriculture, Board of. Agricultural Betums of Great Britain. 

The Board. 

Alexander, ff. Annual Address to the Association of Public Sanitary 
Inspectors. The Association. 

AnuiDgson, Dr, B, Beport on the Sanitary condition of the 
Cambridge Improvement Act district, from January 1st to Decem- 
ber 31st, 1888. The Author. 

Attfield, John, Water and Water Supplies, and Unfermented 
Beverages, Dr, Thome Thome. 

Ault, Edwin. A Paper on the Shone Hydro-Pneumatic Sewerage 
System. Mr, Iscuic Shone. 

Ball, F. The Drainage of Henley-on-Thames. Mr, Isaac Shone. 

Baths. Beport on the St. George's Baths, Pierhead, a scheme for 
supplying salt water to the Public Baths. Mr, O. J, Symons. 

Belval, Th, De la Necessite et de TOrganisation d'une Action In- 
ternationale centre la falsification des denrces alimentaires des 
Boissons. The Author. 

Birmingham. Beport on the Health of the City, for the year 1888. 

Dr. A, HiU. 
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Black, A, E, Sanitary scheme for the suppression and extermination 
of Yellow Fever. The Author. 

Blanc, L. Traitment de la Syphilis. Prof. W. II. C&rfidd. 

Brighton. Annual Beport of the Health and Sanitary Condition of 
the Borough, 1888. Br. A. Newsholme. 

British Fhannacopoeia, 1867. Dr. Thome Thome. 

Buchan, W. P. Plumbing, House Drainage, and Ventilation. 

Crosby^ Lockwood ^ Son. 

Bnckton, Mrs. Our Dwellings, healthy and unhealthy. 

Lonymans, Green 4c C'o. 

Health in the House. Longmans^ Oreen ^ Co. 

Burton, Cosmo J. Beports on the composition of Air in Schools and 
Theatres. The Town Clerk ^ Edinburgh. 

Calcutta. Beport of the Health Officer for 1888. 

Dr. W. J. Simpson. 

Cameron, Sir C. A, History of the Boyal College of Surgeons of 
Ireland, the Irish Schools of Medicine, Ac., 1886. The College. 

Camelley, Thomas, Beport on the Cost and Efficiency of the Heating 
and Ventilation of Schools, for the use of the School Board of 
Dundee. (2 copies.) The Author and Prof. Corfield. 

Carroll, A. L. Typhoid Fever. Prof. W. H. CorfieU. 

Chadwick, Sir Edwin. On Preventive Administration as compared 
with Curative Administration, as practised in Germany. 

The Author. 

Christy, T. New Commercial Plants and Drugs. No. 11. 

The Author. 

Clarke, J. Wright. Plumbing Practice. The Author. 

Coni, Emile B. Progres de THygi^ne dans la Bepublique Ar- 
gentine. Dr. Thome Tliome. 

Corfield, W. H. Dwelling Houses. 2nd Edition. H. K. Lewis. 

Dairies, Cowsheds, and Milkshops. Amending Order, 1886, bv the 
Local Government Board. Local Government Board. 

Order of 1885 by H.M. Privy Council, 16th June, 1885. 

Local Government Board. 

Dalton, W. H. A list of Books referring to British Mineral and 
Thermal Waters. The Author. 

Death. Belief from accidental death, or summary instructions for 
the general Institution proposed in the year 1773. 

Mr. G. J. Symons. 

De Chanmont, Prof. Lectures on State Medicine. 

Dr. Thome Thome. 

Denton, Bailey. Handbook of House Sanitation. 

Dr. Thome Thome. 

Diet and Hygiene. Vol. L, 1888. Dr. W. Abbotts. 

Dolan, T. M, Babies or Hydrophobia. Dr. Tliome Thome. 

Domestic Plumbing and Water Supply. Dr. Thome Thome. 

Dukes, C. Preservation of Health. Dr. Thome Thome. 

Dukes, Clement. An Address in School Hygiene. 

The Author. 
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Dundee. An Act to Amend and Consolidate the Dundee Police, and 
other Acts, to enable the Commissioners to create and issue Deben- 
ture Stock, and for other purposes (10th August, 1882). With 
Index, &c. The Town Clerk, 

Edinburgh (The) Municipal and Police Act 1879 ; and the Extension 
Act 1882, with incorporated clauses of the Act of 1879, and Indices 
by William Skinner and A. Harris. The Town Clerk. 

Fleming, George, Human and Animal YariolsB : a Study in Com- 
parative Pathology. Dr, Thome Thome, 

Frankland, Percy F. On the influence of Carbonic Anhydride and 
other gases on the development of Micro-organisms. {Reprint 
from the Proceedings of the Royal Society,) The Author, 

Oabba, Luigi, La Sicurezza dei Teatri, relazioni presentata alia Com- 
missione per la Sicurezza dei Teatri di Milano. The Author, 

Oalloway, Robert, The Food of our Sailors, and on a simple and 
inexpensive plan for rendering the salted meat more nutritious. 

The Author. 

Oalton, Sir DougUu, Observations on the Construction of Healthy 
Dwellings : namely, Houses, Hospitals, Barracks, Asylums, &c. 

The Author, 

Oehard, W, M. The Drainage of a House. Prof, W, H, CorJUld. 

Glasgow. Mitchell Library, Beport. 1888. Mr, F, F, Barrett. 

Glen, W, C, The Law rehiting to Public Health, Purehaeed, 

Gre^ock. An Act to Consolidate and Amend the Provisions relating 
to the Police of the town of Greenock (2nd Aug., 1877). With 
Index. The Town Clerk, 

Hamon, A, Etude sur les Eaux potaUes et le plomb. 

The Author, 

DelFuso dei Tubi di Piombo per la condotta delle acque 

alimentari; traduzione del Guiseppe Galli (Rivista Italiana di 
Terapia e Igiene). The Author. 

Chronique de THygiene en Europe. The Author, 



Hastings, Reports on tl^ Health, Sanitary Condition, &c., of the 
Borough, 1889. The Town Clerk, 

Haviland, A, The Physical Gheography and Scenery of the Isle of 
Man. The Author. 

Collection of 8 Pamphlets. The Author. 

Inaugural Address to the Manx G^logical Society. 

The Author. 
Hellyer, S, S. The Plumber and Sanitary Houses. 4th Edition. 

Mr, B, T. Bateford. 
HodgettB, E. A, Brayley, Liquid Fuel for Mechanical and Indus- 
trial Purposes. The Author, 

The Death Trap in the House. The Author. 

Hospitals. Middlesex Hospital, Beports, 1888. The Hospital. 
St, Thomas's. Beports, New Series, Vol. XVII. 

The Hospital. 

Housing of the Working Classes ; first Beport of H 31 . (yommis- 

sionenu H.M. Commissioners. 
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Hughes, S. A Treatise on Waterworks. Crosby, Lackwood Sf Son* 

India, N. W. Provinces and Oudh. Eeport of the Chemical Examiner, 
1887. Dr. M. Thompson. 

International Health Exhibition. A descriptive catalogue of the 
exhibits sent by the Sanitary Bureau of the Jilpanese Home De- 
partment. Mr. O. J. Symons. 

Italy. Les Institutions Sanitaires en Italic. Dr. Thome Thome. 

Japan. Annual Beport of the Health of the Imperial Navy, 1888. 

Mr. TahaJci Kanehiro. 

A Summary of the Annual Beports of the Central Sanitary 

Bureau of the Home Department of tne Imperial Japanese Govern- 
ment for five years, embracing the period from July, 1879, to 
June, 1884, by Nagaye Sensai. T?ie Author. 

Jones, C. Befuse Destructors and their results up to the present 
time. Prof. W. H. Corfidd. 

Kensington. Public Analyst's Beport for the Quarter ending 
March 31st, 1889. Mr. C. E. Cassal. 

(St. Mary Abbotts). The Annual Beport on the Health, 

Sanitaiy Condition, <&c., of the Parish for 1888. 

Dr. T. 0. Dudfidd. 
Kerr, Norman. Inebriety. H. K. Le%ms. 

Does Inebriety conduce to Longevity. The Author. 

Kettering. Medical Officer's and Sanitary Inspector's Annual 
Beports, 1888. Mr. J. Rains. 

Klein, E. The Bacteria in Asiatic Cholera. Dr. Thome Thome, 

Lambeth. Beport of the Medical Officer of Health for 1888. 

The Medical Officer. 
Law, H., and Clark, D. K. The Construction of Boads and Streets. 

Crosby, Lochvood 6f Son. 
Lewis, T. R. Physiological and Pathological Besearches ; being a 
reprint of his principal scientific writings. 

Lewis Memorial Committee. 

Liverpool. Beport of the Medical Officer of Health, J. Stopford 

Taylor, 1888. The Author. 

Port Sanitary Authority. Beport of the Medical Officer of 

Health, 1888. Dr. J. S. Taylor. 

Local Oovemment Board. Model By-Laws for the use of Sanitary 

Authorities. No. 16, Offensive Trades. Local Oovemment Board. 
Local Oovemment Board, Medical Department Dr. Parsons' 

Beport on the Sanitary condition of the Home Colbrum Urban 

Sanitary district, Cumberland. 
Mr. Spears' Beport on the continued prevalence of Diphtheria 

in the Aylesbury Urban Sanitary district. 

Dr. Ballard's Beport on an inquiry into a fatal case of Post- 



vaccinal Erysipelas at Humberston. 

Dr. Airy's Beport on a prevalence of Diphtheria in Norwich, 



1887—88. 

Dr. Page's Beport on Diphtheria prevalence in Berwick- 



upon-Tweed. 
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Local Garenuiiait Board, Medical D^Mitmoit Dr. Panoiu^ 

Keprirt on an outbreak of Enteric F«fTer in the Staffordsliire diri- 
Bum of the Stourbridge Rural SaniUrr district. 

Dr. Blaxall's Report upon the Sanitarr conditioa of the 

Kejnflham Rural Sanitarj district. 

Dr. Barrj's Report on an epidemic of Small-pox at Sheffield, 



18S7— 8S. 

Dr. Ballard's interim Report on an inquiry at Middlesborough 



and itn neigbourhoo^i as to an Epidemic of so-called ^ Pneumonia,' 
but which was in fact a specific Fleura-PneumonisL 

Dr. Parsons' Report on an outbreak of Diphtheria at Camberlej 



and York Town, in the parish of Frimley. 

Dr. Ballard's Report on a prevalence of Diphtheria in the 



Camelford Rural Sanitary district. 

Dr. Blaxall's Report on a wide-spread epidemic of Scarlatina 



at Lower Brixham, Devonshire. 

Dr. Spears' Report on a prevalence of Typhoid Fever at New 



iirighton, near Birkenhead. 

Dr. Spears' Report on Sanitary administration in the 



Bridg«*nd district, Glamorganshire. 

Dr. Bpi^ars' Report upon an epidemic of Scarlatina in the 



Farringdon Rural Sanitary district. 

Dr. Page's R*,'port on the circumstances of recent prevalence 



of Scarlatina and Enteric Fever at Spennymoor, Co. Durham. 

Dr. Page's Report upon a prevalence of Enteric Fever at 



Mytholmroyd, in the West Riding of Yorkshire, and upon the 
g<9n(;ral Sanitary condition and administration of the village. 

Mr. Spears' Report upon the Sanitary condition and adminis- 



tration of the Rochester Urban Sanitary district. 

Mr. S[)ears' Report upon the fatality from Croup and other 



Throat aff tactions in the Harwich Registration sub-district. 

Mr. Spears' Report upon the Sanitary condition of the Hoc 



Sanitary dintrict. 

Dr. Bruce Low's Report on Diphtheria in the Halstead 



Ri^gistration district. 

Dr. Parsons' Report on the Sanitary condition of the Black- 



burn Rural Sanitary district. 

Dr. Parsons' Report on an epidemic of Diphtheria in the 



Sowerby Bridge Urban Sanitary district, Yorks. 

Dr. Gresswell's Report on the general Sanitary condition of 



the Buckingham Rural Sanitary district. 

Dr. Gresswell's Report on the Sanitary condition of Cradley, 



in the Rural Sanitary district of Stourbridge, and on the recent 
prevalence of Enteric Fever there. 

Dr. Page's Re])ort on an epidemic of Enteric Fever in the 



Northern division of the Houghton-le-Spring Rural Sanitary Dis- 
trict. 

Dr. R. Bruce Low's Report on the Sanitary condition of 



Hatfield. 
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Local Government Board, Medical Department. Dr. Parsons' 
Beport on an Outbreak of Scarlet Eever, with associated Diph- 
theria and 8ore Throat, occurring in the Macclesfield Rural and 
Urban Sanitary districts in connection with a particular supply 
of milk. 

Mr. Spears' Beport upon the prevalence of Diphtheria in the 

Fareham Begistration district, and upon the occurrence therein of 
Enteric Fever. 

Mr. Spears' Beport upon the prevalence of Typhoid Fever 



at Longton, Staffordshire. 

Mr. Spears' Beport upon the prevalence of Diphtheria in the 



Penistone Begistration sub-district. 

Beport of Dr. B. Bruce on Diphtheria at East Haddon. 

The Medical Officer. 

Annual Beports, 1887—88, 1888—89. 

The Medical Officer. 
Lodging Houses. Begulations for the Parish of St. John, Hamp- 
stead, and Board of Works for St. Giles' District. 

Prof, W. H. Corfidd. 
Lotss, Th. VariolaB et Vaccine. Dr. Thome Thome. 

Lowestoft. Beport of the Medical Officer of Health, 1888. 

Dr. W. A. S. Wynne. 
Maclean,' Surg.-Oen. W. CampheU. Address delivered 4th February, 
1889, at the Distribution of Prizes at the Army Medical School. 

The Author. 
Marcet, W, On the Increase of Humidity in Booms. The Author. 
Marshall, John. On a Circular System of Hospital Wards. 

Dr. Thome Thome. 
Maryland, State Board of Health. Seventh Biennial Beport, Janu- 
ary, 1888. Dr. C. W. Chancellor. 
Massachusetts, State Board of Health. Twentieth Annual Beport. 

The Board of Health. 

Masson, M. Louis. Les Yilles Assainies (Atlas). Major L. Flower. 

Melbourne. Progress Beport of Boyal Commission to inquire into 

and report upon the Sanitary condition of Melbourne. Parts I. 

and II. 

Metroploitan Asylums Board. Annual Beports of the Statistical 

Committee, &c., 1888. Sir V. Kennett-Barrington. 

Michigan, U.S. A Sixth Annual Beport of the Secretary of State 

relating to Births, Marriages, and Deaths, 1872. Dr. W. Squire. 

Middleton, R. E. Water Supply for small Towns and Villages. 

The Author. 
Milk and Scarlatina. Pasteur and the Pasteur Institute. 

New South Wales. Technical, Industrial, and Sanitary Museum 
Beport, 1888. The Committee. 

New York, StaU Board of Health. Ninth Annual Beport, 1887. 
(2 copies.) Tlie Board and Dr. Mapother. 

State Board of Health. Local Health Service of the State. 
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Kewcastle-upon-Tyne. Acta and By-Laws, 1837 — 87. With His- 
torical Sketch, Appendices and Index, edited by J. F. Gibson. 
(2 Parts.) The Taum Clerk. 

Eeport of the Medical Officer of Health, 1888. 

Dr, H, E. Armstrong. 

Port Sanitary Authority, Annual Beport, 1888. 

Dr. H, E. Armstrong, 
Kewsholme, A. Vital Statistics. TJie Author. 

Kotter, J, L, The Soldier's Eood, with reference to the Health and 
Efficiency for service. TJie Author, 

Open Spaces (Metropolis). First and Second Beports of the Select 
Committee, and Index. Mr, Sogers Fidd. 

Fampblets. Six volumes bound and Four unbound. 

Mr, O, J, Symons. 
Farent-Duchatelet, A. J. H, Hygiene Publique, ou M^moires sur 
les questions le plus importantes d'Hygiene. 2 vols. 

Prof, W, H, CorfitU. 
Paris Exhibition, 1889 (British Section). Beport of the Social 
Economy Committee on Public Baths and Wash-houses. 

Mr, E, Turner. 
Farkes, E, A, Practical Hygiene. 7th Edition. J, if A. Churchill. 
Parkes, Louis, Hygiene and Public Health. The Author. 

Pascal, N, Empoisonnements, TEau potable empoisonn^e par les 
conduits de plomb. M^ A. Uamon. 

PhilHpson, B. R. Sewage disposal from country houses. 

The Author. 
Poore, O, V, London, Ancient and Modem, from a Sanitary and 
Medical point of view. The Author. 

Pope, W. Directory of Architectural and kindred Societies. 

The Author. 
Banco, A, de. The Water Supply of England and Wales. 

E, Stanford. 
Begistrar-Ctoneral, England. Fiftietb Annual Heport, 1 887. 

The Registrar-General, 

Fifty-first Annual Keport, 1888. 

The Registrar-Oeneral, 

Begistrar-Oeneral, Scotland. Weekly returns of births, deaths, and 

marriages in eight principal towns, from January 6th to July 13th, 

1889 ; Monthly ditto, from Jan. to June ; Quarterly, ending 

March 19th. The Registrar- General^ Scotia fid. 

BeinviUier, A, Empoisonnement des Eaux potables par le plomb. 

M, A, Hamon. 

Bivers Pollution. Third Eeport of the Commissioners appointed to 

enquire into the best means of preventing the pollution of rivers 

(Aire and Calder). Mr. Rogers Field, 

Bobinson, H, Sewage Disposal. Dr, Thome Thome. 

Borne. VInstituto Vaccinogeno, Direzione della Sanita Publica. 

Bussell, James B, Ticketed houses in Glasgow. The Author. 
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Bussell, James B. On the Sanitary requirements of a Dairy Farm ; 

issued by the Local Authority of Glasgow. The Author, 

Sanitation and Social Economics. The Author. 

St Giles's Board of Works. Annual fieport for the year ending 

March 25th, 1889. The Board of WorJcg. 

St. Pancras. Thirty-third Ajinual Eeport of the Medical Officer of 

Health, 1888. Dr. J. F. J. Si/Jces. 

Sanitary Annual and Eecord of Sanitary Science, 1889. 
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Wilson, Dr. G., address to sec. I. 94 
Wilson, Dr. G., on W. White's 

paper 160 

Wmibledon, lime process of puri- 
fying sewage at 205 

Wind, anemometer for measuring 

the velocity of 250 

„ and fogs 255 

„ carrying power of 252' 

Winds, permanent, periodical, 

and variable 245 

„ summary of 291 

„ their action on the system 249 

„ and their sanitary effects . 241 

Woman and domestic hygiene ... 161 
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nn>EX. 



PAQB 

Woman as a help-mate in sanitary 
reform, by the mayoress 

of Worcester 160 

Worcester, Congress at, address 
by George Woodyatt 
Ilastings, president 

of the congress 77 

„ „ at, sermon by Canon 

Creighton 71 

„ the desirability of estab- 
lishing a sanitary asso- 
ciation in, in connection 

with the Institute 165 

M exhibition at, 1889, state- 
ment of income and ex- 
penditure connected with 65 

M house drainage in 114 

„ inefficiency of public analysis 

263 
„ judges of the exhibition at 70 
„ officers of the Congress at 69 

„ poimlation of 109 

„ reduction of death-rate in 

116,119,120 
„ sanitary improvement in 117 
„ sanitation in, by W. Strange 108 
„ sermon by the Dean of ... 326 



PAoa 

Worceeter,tableB showing avenge 
annual death-rate and deaths 
from zymotic diseases in... 120 

„ water supply in 113 

„ Welsh Hill water supply to 187 
Worcestershire, death-rate from 

zymotic diseases in 166 

Working classes, address by J. 

P.J.Sykes 346 

„ „ condition of the 319 

„ „ address by Professor 

W.H.Corfleld 330 

M f, address by H. Law... 339 

TOUTH,smokingpemiciouato... 335 

ZYMOTIC DISEASE, death-rate in 

Worcestershire from 166 

„ M London, reduction in 

the death-rate from 312 

„ ^ prevention of 115 

y, „ reduction in the an- 
nual mortality in 
England from 167 

„ „ table of deaths in dty 
of Worcester, from 
1874-1889 119 



GOLD MEDAL, PARIS EXHIBITION, 1890, 

AND SEVENTEEN OTHER GOLD. SILVER, & BRONZE MEDALS, 



W- WOOLLAMS L CO., 

ORIGINAL MAKERS OF 

WALL PAPERS 

Guaranteed Free from Arsenic, 

TO BE OBTAINED OF ALL DECOBATOBS AND 

CONTBACTOBS. 



SPECIAL FACIimES FOR PRIHTIKG ARCHITECTS' PRIVATE PiTTERHS. 



Non-Arsenical Colors for Decorative Distemper Work. 



Agents for and Printers of 

Mr. J. ALDAM HEATON'S 

PRIVATE DESIGNS IN WALL AND CEILING PAPERS. 



Sole Address : 110, HIGH STREET, 

(Near Manchester Square,) LONDON, W. 



Messrs. W^- WOOLLAMS <J- CO. specially desire to 
caution Architects^ Sanitary Inspectors^ and the Trade against 
Pattern Books closely resembling their own in general appearance^ 
and invite attention to their Sole Address^ and ** Trade Mark,** 
a hale of '* Wool** and two " lam{h)s** suspended, which affords 
a certain means of identifying their patterns. 




W. CLEMENS ABELL, & CO., 

■WOECESTEE "WAGON "WOEKS, "WORCESTEE. 

Builders and Repairers of Railway Wagons. 

IRON & BRASS POUNDERS, 

QEKERAL ENaiNEERS ANID OONTRAOTORS. 



Hftkenof 

Carts, Trollies, yam, 

Spring Carfs and Yam, 

Dog Carts, Pony Carta, 

Uilk Carta, Sc. 

BRASS & IRON 
^^ FOUITDERS. 



Send for Prloe UM. 

SANITARY AND GENERAL ENGINEERS. 




THE WOECESTER IMPROVED 
STREET SWEEPING UACHINE. 



IMPHOVED TUMBLER CART. 

For SimitBCy uid olber purpoMA. 




Silver Mednl, WalsaJl, ISSa. The Certificate of Mi-yit >>1 

The Medal of the Saoilary loatitute, 188S. InHtiim.-, i;-: 

THE WORCESTER PATENT HYDROSTATIC VAH, ■ 




Can be had either oc 2 or 4 wheels in Tttrioiia ^hee, nnd niai with fluahing tbIvu, 
Can be fitt«d with kbeWa \e« r«teut Triple Uiatributor. and Enuch I'aleiit Air rip«. 
Will mainlalo a spread of 22 ft. till tlie water is exliaiuted. 

Tip Wagons and Carts for collecting Refuse, &c. 




LYON'S PATENT STEAM DISINPECTOR. 

For purifyiDg clotUee, heddiu);, mnltreBMs. bftlea of mgs, furniture, documonta. &c. 
Dieiufticts Boy articleg placeil withiu it Uy aubjHCtiiig them to dry euperbented steam 
under regulnted prtueure. It is mule iD two forms — one for fixing m a building, and 
tliB otber portable, ll has been aubjected to the most severe practical titsts and baa 
been found to insure absolute disinfection. It eevea time, does not aflect the colors 
of the gnods, makes no offensive smell, Hud avoids ail risk of burning. 

Tlie eihsuative series of tiixls conducted by Dr. Parsons, of the Local OoTera- 
meut Board, show clearly ttiat of the various clashes of Disinfactors used. Steam 
Disinfectors are the bent, and Lyon's ia Ihe bent Steam Disinfector . ^~^~ 

This Appamtui! iH now adupie-l by 11. M. (iovurniiient and the leading MedicAl 
luslitutiona, and its use ia rapidly extvndiug everywhere. 

"THE DESTRUCTOR." 

(FrYEu'8 I'ATBNT) 

For the reduction and purification of the waste products of towns by Are. InvolvM 
no expense for fuel, yet the heat of the furnaces is ulilizable for raising steam for 
manufacturing purposes, and llie ashes (hard clinker) are snluable. This is Ibe most 
satiafactory.and, in many casea, the only muthodof SHfely disposing of towns' refuse. 
It ia now adopted with uniform succtiss in the principaJ cities and towns in the 
country. 

THE "FUME CREMATOR." 

(JONBB' TATENT) 



"THE INCINERATOR.' 

{Da. 8biiokant'8 Patent) 

For burning the refiiae of Hospitals, -Asylums 
Institutions where the quantity of muterml is I' 
Destructor." 

"THE MUFFLE." 

Furnace for burning Towns' Refuse, as used at Birmiji^ham and elsewhere. 

FIRMAN'S DRYING AND RENDERING APPARATUS 

AND 

JOHNSTONE'S DRYER. 



For full information, apply to the Sole Makers, 

MANLOVE ALLIOTT & Co., Ld., 

t ENGINEERS. 

NOTTINGHAM. 
LONDON, GLASGOW, MANCHESTER. 




TBI WOBCt 



f 




LV MEDAL, LIVERPOOL EXHIBITION, 1886. 

fistabltebeO 1705. [Darta, 1867. 

IttTB-THSEE KEDALS ft HOITOUBABLE KENTION. 

■'.' I-'.ALTH EXHlBinON, LONDON, laSI-ONE GOLD, THREE SILVER, 

ano two bronze medals. 
^_:il':tion, Worcester, issq-three medals ahd 
four cebtxeicates 

.'ABDeD TO JOSEPH CLIFF It 80H8 BY 

r,',::hiin Baikt, Cecil Slop SinJct, rorkthire Sinii, 
in L'ruial Bate, ffotpHal Stop Sialcs, ^e. 

EPH cliff & SONS, 

''torporated with the LEEOS FIRE CLAY CO. UUITEDJ 

^ ORTLEY, LEED S, 

Porcelain ware.-baths, sinks, stable 

DS, &c. 
_ Bricks, whit* and all colours. 
^ Faience, iov I'anela, Dados, Hearths, Ac. 

I, highly ijlazi'd, true in form, and good thickness. — Circular, 
1, to 30 in. ; egg or oval shape, from 8 in. bjr G in. to 36 in. 
Invert Blocks, &c. 

r reaiMtiiig the most intense heat, Blast Furnace Lumps, 
a Hetorts, Chimney Tops. 

fECTURAL & OTHER TERRA-COTTA. 

fitent Hanging Tiles, Glazed, in all colours. 
I Red Staffordshire Ware of all descriptions. 
f Earthenware of every description. 
r-Lime, Cement, Plaster, Slates, &,c. 

Xon&on ©fficcs atib depots; 

|Mh. THILLIP CHERK, Manaskb.) 

BALTIC WHARF WATERLOO BRIDGE, S.E., 
, WHARFS, G. N. GOODS STATION, KING'S CROSS, N. 

Liverpool : Iieeds ; 

2GHTBODY STREET. QUEEN 8TBEET. 



SOLB MANUFACTDKEBS OF 

PATENT EDINBURGH TRAPS A ELUSON'S PATENT AIS BRICKS. 

Cecil Porcelain Slop Sink and Gulley Traps. 

ILES' PATENT INTERCEPTING TRAPS, &C. 

WINSEirS CHANNEL BENDS AND TRAPS FOR MANHOLES. 



"St Bede Disinfectant." 

fPA TEN TED. REGIS TEREO.J 

A REAL ir/^wt^k ^^ ^^ ^^^ ^"'^ 

DISINFECTANT! MeI/SI or Healti. 




Rvon trt I>m. £d«iui Skitoh on ihb "St. Bidb Tutatrrnian," 

Slst Jnly, IBeg. 
BinM it tMcuua MUbliilied that tliB Per-CUoiiila al Tbmarj In the pi«miee of > free (eid, 
or iti eqaiTalent, «■■ b; tar the moil efflodoiu didafectant, medic«l pr«etiti<ni«n gencnlly, 
and M^eUUf tbow who hiTe to do with tlie prevention of fsTert, b^ve tdt the gnnt nnt of ■ 
OODTentent prepEntion which would contun the Per^Ghlorido ot UercaiJ in the neceieary 
■tiength together with a tree uid, or it* equiTileut ; and which would at the Mune time be in 
■nch a form u conld be nlely enlratted to Fever Nnrte*, Sutitary Inipecton and othan by 
— ' " ■ "infection an nsoally carried ont. 



Bach an articls hai now been prepaied bj the St. Bede Chendisil Compaaj. It i« in the 
form of blocks, each waidiiiu an oonce. and each containing IT'6 grains, or 4 per cent, of Per- 
Chloride of Hrrcory. The block is coDipoeed mainly ot anh^drooi aodiiun anlphate (S92'4 
graina). with which is oombined 24'fi grains of aulpbnric acid ; Ibo acid aolphate thai formed 
appaarina to act like a free acid, and to i^ve to the Per-Chloride of Mercar; its foil diainfecting 
or ^rm -destroying power. The block contains also 23 grains ot eacalyptns and thyinol and "3 
grams of indigo, so that when dissalved it has a strung, bit pleaaant. smell and a bright bine 
eoloor. I have had several of these blocks submitted to me for analyais. experiment, and report. 
I find the proportion ot the Per.Chloride ot Mercury in each to be as stated, via., 1 percent,, or 
17 HTuns in the onnoo block. The block is rather slowly soluble in a quart of water. The 
resolting blac solation is described as a very strong disinfectant. In order to tefd thia I have 
made experiments in conjanction with Dr. Klein, to ascertain the eJTeet ot the aolotioo on 
certain well known organism) which have been proved to be pathogenic or constantly preaeat in 
Eymotic diseases. The tests were made with the bacilli and aporea of anthrax, also with the 
organisms prcseot in casea of cholera and enteric fever. On adding three drops ot the coltare 
flnids of these organisms to three cable centimetres ot the bine solation, consistin^i of one block 
dissolved in a quart ot water, the organisms wore destroyed after only five minutes^ exposure. 
This is a very severe lest and shows that the bine solution is a very strong disinfectant for 
infected linen, blanketa, Ae. We fnrtlier tested its power of disinfecting the evacuatiooa of 
enteric fever and chalora. Sterilised fiscal matter in a fluid condition was inoculated with aa 
much as one-seventh part ot the culture fiuid of the organisms piesent in enteric fever. To 
this miitore was add^ an eqaal qiuintity ot the blue solution, and five minutes waa found to bs 
sufficient to desb-oy the organisms. I have also tested its antisepUc powers by dissolving 
blocks in pntreedble fluids, and I found ihat one block dissolved in twenty-flve qoarta ot a 

tDtresdhie Hnid, retarded decomposition five days ; and that when diasolved in twelve and a 
alf quarts, there was no sign ot decomposition in the putrescible fluid alter eight daya. I 
further tested its power ss a deodorant by noticing ita effect upon heaps of ftsh refnee mixed with 
other decomposiag animal and vegetable matters, and I found the aolntion na an exeeUent 
deodorant. 

The preparation called the "St. Bede Dlsiotectant " has most powerful disinfecting and 
antiseptic properties, and is also a valuable deodorant At the same time iti colour and smell 
are quite snfflcient saCegaards Bgainut the possibility of its mistakea use. I have therefore 
no hesitation in atrongly recommending it on public gronndi. 

(Signed) . EDWABD SEATOM. v.D., r.B.c.p., 



ThI DSTIILS OV TBI EXPSBUfBIVTS BB7EBRID TO IN Db. SbATOV'S RiPOBT ▲■■ ▲■ V0LL0W8 :~ 

The " St. Bede Dismfeetant " was now in solnUon, one block being diiaolTed in one qoart 
of water. 

1. — The " killing power/' i.e., the power to kill mierobes, was tested on the following 
microbes: (a) badllos anthracis withont qpores, (b) spores of baeillns anthncis, (o) the 
comma-bacillas found in Asiatic cholera, (d) the lutcillas found in human typhoid fever. 

Of normal cultivations in broth of these several microbes, about three curops were added to 
about three cubic centimetres of the disinfectant solution, well mixed, and after the lapse of 
five minutes, one to two drops of the mixture were added to tubes containing about 10 c.c. 
normal sterile beef broth ; for control similar normal sterile beef broth was inoculated with a 
mere trace of the same culture fluids used for the above experiments. All broth tubes were 
placed in the incubator at 87^ C, while all .the control tubes showed already after twenty-four 
hours' copious typical growth of the several microbes, the others were perfectly clear and 
remained so afterwards. It follows from these eiqperiments that five minutes' exposure of 
bacillus authrads, of spores of bacillus anthracis, of the choleraic bacilli, and of the typhoid 
fever bacilli to the ** St. Bede Disinfectant " solution is sufficient to kill these microbes. 

2. — An important and extremely severe test of the killing power of the ** St. Bede Disin* 
fectant " solution was made in the following experiments : — 

To normal human fcecal matter in thick solution, previously sterilised and contained in test 
tubes, was added a certain quantity of normal culture fluid of the choleraic bacilli and of the 
typhoid fever bacilli respectively, about one-seventh of the culture fluid being added to six- 
sevenths of the foBcal solution. After mixing well the disinfectant was added to each of the 
fcBcal mixtures in equal proportions, so that each of the test tubes contained ^ of the foBcal 
matter plus culture fluid, and ^ of the disinfectant. After five minutes a number of test tubes 
containing sterile beef broth, as in the former series, were inoculated with a drop or two from 
these fcBcal mixture tubes, then placed in the incubator and kept at 87^ C, but no growth 
appeared in them and the fluids remained sterile. At the same time that the above experiments 
were made, control broth tubes were inoculated with a trace of the foBcal solution after the 
addition to them of the culture fluids, but before the addition of the disinfectant, Uiese control 
tubes were also placed in the incubator and kept at 87** C, they all showed abunduit normal 
growth after twenty-four hours of the choleraic bacilli and of the typhoid bacilli respectivelj. 

(Signed) E. KLEIN, v.d., f.r.b., 
/Vct/bMor of BaeUriUogy at the Collect ofStaU Jiedieim, London. 



Labobatobt awd Assay Office, 

75, Thb Sidb, Nbwoa8tlb-upon-Ttiib, 

July 6th, 1889. 

I here^ certify that I have analysed a samjple of the " St. Bede Disinfectant," manufactured 
by Messrs. The St. Bede Chemical Company (limited), Newcastle-upon-Tyne, and that I find it 
contains as follows :— 

Per-Chloride of Mercury .. .. .. .. 4*01 per cent. 

Free Sulphuric Acid .. .. 4*10 „ 

Sulphate of Soda 87*25 „ 

Sulphate of Lime .. .. .. .. .. 1*80 „ 

Oxide of Iron, &e .. 0*27 „ 

Chloride of Sodium .. .. .. .. .. 0*21 „ 

Insoluble Siliceous Matter .. .. .. .. 0*24 „ 

Thymol, Eucalyptus, Indigo, and Water .. .. 2*62 „ 

10000 

The principal active ingredient of this disinfectant is Per-Chloride of Mercury (corrosive 
sublimate) which is known to be the most certain and powerful destroyer of disease germs. 
When the " St Bede Disinfectant " is dissolved according to the instructions given it forms a 
solution of the strengUi and character recommended b^ Dr. Buchanan, the Medical Officer of 
the Local Government Board, as being effective as a disinfectant. It is prepared and packed 
in a form which makes it convenient and easy to be used. 

(Signed) JOHN PATTINSON, FJ.C., F.C.S., 

Public AnaljfU/or Neucastle-ttpon-TifM. 

SPECIAL TERMS FOR LARGE QUANTITIES. 

MANUFACTURED ONLT BT 

Cl^e St. §ttre dTl^emkal drnmpattjr, Jfimtletr, 

N E WC ASTLE-U PON-TYN E. 



BUCHAN'S ^^ PATENT 

Sanitary wAppIiances. 

(The best in the Market. In jue all over the World.) 

DISCONNECTING DRAIN TRAPS, CREASE TRJPS, ACCESS PIPES, 
ANTI-B ELL TRAPS, VENTILATDRS , 4C. 

Id tbeBrtid«aoii''&ewen)(!e'uid" Ventilation "in the nsweditioii of tbeBNCTCi^ 
p£DiA B&iTANNicA, Buchui'i appluDcw sTo iltustntad and reoommMMM. 

Illustrated Price Lists Free from 

W. P. BUCHAN, R.P, M.S.A, AssocSanM 







MnrAer of tkt Imtitvtt of Engi 

VitT-Pmiifent and FtUov q/" II- 
St-oirui SofiMi/ of Lileralur* and AH. 

Sanitary &. 1l)cnti[ating Engineer, 

31, RENFRE-W STREET, 
GLASGOW. 




10,000 of these CoTen uinr in hm in London, the Country, uid Abrokd. 




Angell's ImproTed Pateut Air-TigM Manhole Goiers and L^ 
Syphon Traps for Drains. 

In use at the Houses of Parliament, Sandrlngham, EastireU Park, 

Claremont, and numerous other Public and Private Buildings. 

dianM Silnr t«d Inuin MeaiH »l tm Itiltrnttiaiitl H*tia £i*itttraa. utf 

Ctrtifcttttof Menl U Soutti Kinsinftan, Glu«>ir, Naircutto-«i-7>in, ud 

Ifii Milioii*! Httnli Socktt ; Hittwtl Awtnl >t Worattar StniU/j Ctngnu. IIS. 

Adapted by the School Board ia the improved diaiua^ arraogemeDla of their Sdiodlt, 

and by Bar Majeatj-'s Office of WorkB,foT the Police Courts, triiv Brigade StetkM^ Ac 

2, DBAYTON OABDENS, FUI.HAK BOAI>> 
X.OKr>ON, S."W. 



JEYES' SANITARY COMPOUNDS. 

43 PRIZE MEDALS AND CERTIFICATES. 

601D U£DALS-ln!tnti<o''al f.AiDifion London. tSM. Merniliontl EthibUion, Cinliir, fSM. 

Anllii-btaiUt Eth^tiUeti, 1SSS. 

CCmiflCUta or UEmSanlUf) IntUtnH itlimioB. Womttltr. ISSi. 

Authorised by II. M. Board of Tr>ule nnil 11. M. Goveranieiit of India, itnd the only 
Ditinfecinul CompoUDds Mnetioned for um ou bonrd pMMUger and Korlh Atkntic 
Sl«aiuitii|)s iu lieu of Carbolic Acid. 

"JEYES' FLUI D" supersedes Carbolic Afidund other Disinfectants, 
beiDg mucli more efficvious, non-corroftive, xtainless in use, cheaper, and 

NON-POISONOUS. 

"It is in my experience llie ideal Deudaraai.anJ as a true DiBlnfeclant 1 canspenk 

of it in very high leriua k hiis this Kreat advaotnge, Ili&t it ia Dot 

poisoDoua, " — Paper read at I he British Mfdical Aitocinti'm Mftling, Ltedi, 168U, Ay 



JEYES' AUTOMATIC DISINFECTANT DISTRIBUTOR, 

(FUndom" Paleot.l 

SANITARY POWDER. DISINFECTANT SAWDUST. 
HOUSEHOLD SOAPS. TOILET SOAPS. 



Frioe List«, Teatimoniala. and oil puliciilBn at 

JEYES' SANITARY COMPOUNDS COMPANY, Ltd., 

43, CANNON STJtEET, LONDON, E.G. 




Callage Slack-PiiH. 




All GREGSON'S 

SAMTARY RAINWATER PIPES 

Are cast in ONE PIECE and only require 
two Nails, 

Tlii"PEEFECTD«"lstlithslPl]i«. 

Tte COTTJCE STACK-PIPE Is ttrnpesl, 

J. GREGSON, 

BATH STREET, BOLTON, LANCASHIRE, 
Also lEONMONaEES, Sec. 



Send for Primt, Uslimonitli, it. 



WALL, JUNR.'S 
SANITARY HATS. 



Over ONE MILLION of one pattern of these Linings have 
now been sold. 



In use in every Country where are Hats of 
British Manufacture. 

Steommendtd by British Medical Journal, British Journal of Commerce, 
Health, Sanitary 'Becord, Sanitary World, Public Health, Caasells Family 
Magazine, Colunies and India, European Mail, Hattfra' Gazette, Invention, 
Ac., &£., and has re<»ived the Award ol'the Sanitary Institute. 

PROSPECTUS AND ALL PARTICULARS OF 

WALL, JUNR., 

2, CAMBEE-WBLL GATE, S.E. 



~pq~ r-p T3 ^— \ rrn i~p ? eg 

PATENT QUICK FILLING BIB & OTHER VALVES 

FOB HIGH AND LOW PEESSURE WATER. 

Approted b| Ue Nev Riier and other Water Compuies. 17,000 Eold. 

COUNTRIES. 




LATEST IMPROVED AUTOMATIC BACK-STOP VALVE, 

o hli PATENT VALTE.'f fur Floilng Ihs pungi of wnUr or irtMffl ftatoinulnllr m 






tint. Thia ia iliDtilr 



7. beoomM ft work of Ihfl ffnauat almplldtj bid taan, ftnd li lArfDrmw] In k few mlnnl 

H. TROTT, Enflfneer, itc, 

76, 77, A 78, High Street, Battersea, LOITDOZr. S-W. 
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STANFORD UNIVERSITY LIBRARIES! 

STANFORD, CALIFORNIA 

94505 



